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INTRODUCTI  ON. 


H  E  Caufe  of  Animal  Heat  hath  been  much 


enquired  after,  and  differently  explain’d,  by 
many  Philofophers,  Phyficians  and  others,  of  al- 
moff  every  age  ;  but  hitherto,  it  appears  to  have 
been  never  rightly  underftood. 

r  (  .  r J  f  i|  '  r  *  ^  ^ . 

A  great  numbei  of  the  Ancients,  and  not  a  few 
of  the  Moderns,  have  chiefly  attributed  it  to  fric- 
lion  or  attrition,  principally  produced  by  the  mo¬ 
tion  of  the  blood  ;  and  fome  have  added  putre¬ 
faction  &c.  But  if  friction,  or  motion  be  the 
caufe  of  animal  heat,  why  cannot  an  animal  juft 
killed,  be  preferved  at  the  fame  temperature  as 
when  alive,  by  throwing  its  parts  even  into 
more  violent  motions  than  when  living  ?  But 
thefe  means  are  totally  infufficient,  to  keep  its 
heat  above  that  of  the  furrounding  medium :  there- 
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fore,  motion,  or  attrition  alone,  cannot  be  the 
efficient  caufe  ;  neither  can  putrefaction,  tor  in 
the  molt  putrid  date  of  a  dead  animal  body,  the 
heat  is  very  far  below  the  living  temperature. 

V  *  «•-*  s*  1  A.  «wJ 

The  generation  ol  heat  during  life,  and  its 
ceffiation  when  the  vital  power  or  principle  is 
loft,  gave  rife  to  another  opinion,  *  that  heat  in 
animals  is  produced  by  irritability ;  but  this  ad¬ 
vances  our  knowledge,  very  little  indeed. 

A  Theory  upon  very  different  principles,  was 
fome  time  ago  offer’d  by  Mr.  Crawford,  +  which 
at  firft  met  with  a  very  favourable  reception.  His 
principles  are,  that  heat  may  exift  in  two  very 
different  hates  ;  one  fimply  as  a  fluid,  aftive,  dif- 
engaged,  and  having  a  conftant  tendency  to  dit- 
fufe  itfelf  equally  over  all  bodies  ;  the  quantity 
or  degree  of  which  is  particularly  evident,  by  its 
effefts  upon  the  Thermometer  :  this  he  calls  fen- 
fible  heat  ;  the  other  where  it  is  fixt,  or  com¬ 
bin'd  ‘ 

# 

*  Recherches  fur  differens  points  de  Phyfiologie  &c.  par 
M.  Fab  re.  page  23. 

+  Experiments  and  Obfervations  on  Animal  Heat. 
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lin'd  with  different  fubftances,  and  in  that  ftate 
producing  no  fenfible  effeT  upon  the  thermome- 
t-er  :  this  lie  calls  abfolute  heat. 

He  next  aliens,  that  the  capacity  for  contain¬ 
ing  abfolute  heat  in  any  body,  is  diminiflied  by 
the  acquifition  of  Phlogifton,  and  vice  verfa. 

,  i  >  .  i 

He  therefore  explains  the  produ&ion  ot  animal 
heat  in  this  manner  :  The  atmofpheric  aii  con¬ 
tains  a  great  quantity  ot  abfolute  heat,  but  when 
it  is  expofed  to  the  blood  in  the  lungs,  which 
blood  contains  a  quantity  of  phlogifton,  the  air 
having  a  ftrongcr  affinity  attrafts  the  phlogifton, 
bv  which  union  its  capacity  tor  containing  abfo- 
lute  heat  is  diminiflied,  and  a  quantity  ot  that 
abfolute  heat  is  depofited,  proportionate  to  the 
quantity  ot  phlogifton  imbib  d.  How  it  tms  heat 
became  fenfible,  the  blood  in  the  left  auricle  ot 
the  heart,  would  be  much  hotter  than  that  in  the 
rierht ;  but  it  is  not  fo  :  therelore,  this  abfolute 
heat,  depofited  by  the  air  now  phlogifticated,  mult 
be  abforbed  by  the  blood  when  it  parts  with  phlo¬ 
gifton.  It  appears  theretore,  that  the  capacity  or 
die  air  for  abiolute  heat,  is  diminiflied  in  propor¬ 
tion  to  the  quantity  of  phlogifton  acquired  :  and 


*  n '  >  f 
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that  the  capacity  of  the  blood  for  containing  it, 
is  increafed  by  the  lofs  of  that,  phlogifton,  in  the 
fame  proportion,  as  that  of  the  air  is  diminished 
by  receiving  it. 

This  arterial  blood  then,  replete  with  abfolute 
heat,  during  its  circulation  through  the  various 
parts  oi  the  body,  again  receives  phlogifton,  and 
confequentl.y  its  capacity  for  abfolute  heat  muff 
again  be  diminifhed  ;  therefore,  the  more  phlo¬ 
gifton  it  receives,  the  more  abfolute  heat  is  evolved, 
and  by  .that  evolution  becomes  fenfible,  and  thus 
forms  the  heat  of  animals. 

'  r  .  •  ,  .  ,  .  ; 

•  I  wi  »  a  .-*•  1  1  £ 

But,  it  the  attra£tion  of  Phlogifton,  renders  the 
capacity  of  any  body  for  abfolute  heat,  propor¬ 
tionately  lefs  :  ought  not  the  abftra£tion  of  that 
Phlogifton,  to  render  that  capacity  for  abfolute 
heat,  proportionately  greater  ?  If  fo,  the  very  fub- 
flances  imparting  phlogifton  to  the  blood,  will 
have  their  capacities  for  containing  abfolute  heat, 
increafed,  in  the  fame  degree  by  its  abftraftion, 
as  that  of  the  blood  is  diminifhed  by  attra£ling 
that  phlogifton  ;  and  confequently,  no  fenfible  heat 
will  be  produced  ;  as  was  the  cafe  with  the  blood 
and  air  in  the  lungs, 

Mr. 
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Mr.  Crawford’s  theory,  depends  upon  this 
change  in  the  capacities  ot  different  fub fiances, 
not  being  in  the  fame  proportion  to  the  quantity 
ot  phlogitton  acquired  or  loll  ;  which  merely  for 
the  fake  of  his  hypothefis,  he  takes  the  liberty  to 
fuppofe  f  ;  but  as  he  only  fuppofes  fo,  and  as 
it  feems  more  natural,  and  juft,  to  fuppofe  the 
contrary,  ’till  Mr.  Crawford  fhall  prove  his  fup- 
pofttion  is  a  fa6i,  his  Theory  muft  be  unfatis- 

factory,  as  being  founded  upon  laws,  which  are 
preferved  or  overlooked,  as  beft  may  fuit  the  au¬ 
thor  and  his  hypothefis. 

Some  time  after  Mr.  Crawford’s,  Mr.  Scheele’s 

„  **  '  *  *  -  •  •  •  (  •  ^  A  •  v  #  .  .  .  --  1  < 

Theory  of  Heat  8c c.  was  publiflied  in  Germany, 
a  tranflation  of  which  appeared  in  England  f. 

Though 


*  “  If  therefore,  the  whole  of  the  abfolute  heat,  which 
“  is  feparated  from  the  blood,  were  abforbed  by  thofe  parts 

**  of  the  fyftcm  from  which  it  receives  the  phlogifton,  it 
‘f  wrould  be  neceffary  to  have  recourfe  to  feme  other  caufe, 
to  account  tor  the  fenfible  heat  which  is  produced  in  the 
*?  circulation.”  Experiments  &c.  page  75. 

^  ^  i  •  ;  ^  *  14  t 

f  Chemical  Obfervations  and  Experiments  on  Air  and 
Fire,  by  Charles  William  Sehecie  &c. 
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Though  Mr.  Scheele  does  not  particularly  con- 
fider  animal  heat,  or  the  manner  or  fun&ions  by 
which  it  is  produced  ;  yet,  as  heat  is  the  fame, 
whether  generated  by  the  animal  procefs,  or  by 
combuftion,  his  opinion  mull  not  be  pafTed  over 
unnoticed. 

He  fuppofes  that  heat,  or  Fire  is  a  compound 
of  Phlogifton  and  pure  Air,  and  brings  a  num¬ 
ber  of  experiments  and  reafonings  to  prove  it. 

But  there  is  one  circumftance,  attending  many 
of  his  experiments,  which  he  overlooks,  and  which 
alone  is  fufficient  to  prove,  that  his  Theory  is 
imperfefd  ;  for  inflance,  If  a  metal,  fuppofe  Mer¬ 
cury,  be  expofed  to  the  aftion  ol  heat  and  air, 
its  phlogifton  unites  with  the  pure  air,  according 
to  his  opinion,  and  efcspes  in  the  iorm  ol  heat, 
or  fire  ;  while  the  Earth  of  the  Mercury  remains 
deprived  of  phlogifton,  and  the  atmofpheric  air 
of  its  empyreal  air  ;  but  from  whence  does  this 
calx  acquire  its  remarkable  increafe  of  weight  ? 

Again,  If  this  calx  be  expofed  to  the  aclion 
of  heat,  in  clofe  veflels,  Mr.  Scheele  fays,  that 
the  calx  decompofes  the  heat,  by  uniting  with  its 

phlogifton, 
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phlogifton,  and  again  acquires  its  metallic  luftre 
and  properties  ;  while  the  other  component  part 
ot  fire,  the  empyreal  air,  becomes  difengaged,  and 
in  that  date  fills  the  receiver.  But  the  mercury, 
now  revived  by  regaining  its  phlogifton,  is  lighter 
than  when  deprived  of  it  in  the  form  of  calx  ; 
how  is  this  lofs  of  weight  to  be  explained  upon 
thefe  principles  ?  Bv  parting  with  phlogifton 
during  combuftion,  the  mercury  gains  weight ; 
and  by  regaining  phlogifton,  it  lofes  weight. 

Thefe  circumftances  are  not  properly  accounted 
foi  by  Mr.  Scheele,  neither  can  they  in  my  opinion 
confident  with  the  principles  of  his  theory,  which 
are  therefore  mfufhcient,  and  confecjuently  at  leaft 
imperfeft. 

The  laft  opinion  of  any  celebrity,  which  I  fhall 
mention,  is  that  of  M  Lavoifter.*  He  denies  the 

very 

*  4  4  Dans  la  fuite  de  Me  moires  que  je  viens  de  com  mu- 
niquer  a  1  Academie,  j’ai  pafle  en  revue  les  principaux' 
“  phenomenes  de  la  Chimie  ;  j’ai  infifte  fur  ceux  qui  accom- 
“  pagnent  la  combuftion,  la  calcination  des  metaux.  &  en 
general  tomes  les  operations  ou  il  y  a  abibrtion  et  fixation 

“  d’air. 
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<-ery  exiftence  of  phlogifton,  and  makes  beat,  or 
Fire,  a  primitive  fubftance,  which  he  fuppofes  be* 
comes  fenfible,  or  active  in  the  following  man¬ 
ner. 

f  ,  ,  .  . .  i  j  i  *  ... 

i  .  *  K  *  *  .  <  i  »’  1  - 

Pure  or  vital  air,  he  fays,  is  cornpofed  of  the 
matter  of  Fire  or  heat,  with  the  oxyginous  prin¬ 
ciple  ;  when  any  body  therefore,  in  contact  with 

vital  air,  is  fo  circumftanced,  as  to  have  a  ftronger 

attra£lion 

J  , 

d’air.  J’ai  deduit  toutes  les  explications  d’un  principe 
fimple,  e’eft  que  Fair  pure,  l’air  vital,  eft  compofe  d’un 
te  principe  particulier  qui  luieft  propre,  qui  en  forme  la  bafe  ; 
<(  &  qui  j’ai  nomme  principe  oxygine,  combine  avec  la  ma-. 
«  tiere  du  feu  &  de  la  chaleur.  Ce  principe  une  fois  admis, 
«  les  principals  difficulties  de  la  Chimie  ont  paru  s’evanouir 
«  et  fe  diffiper,  &  tons  les  phenomenes  fe  font  expliques  avec 
“  une  etonnante  fimplicitie. 


C(  Mais  ft  tout  s’explique  en  Chimie  d’une  maniere  fatis- 
<f  faifante,  fans  le  fecours  du  phlogiftique,  il  eft  par  cela  feul 
(t  infiniment  probable  que  ce  principe  n’exifte  pas  ;  que  c  eft 
(t  un  etre  hypothetique,  une  luppofttion  gratuite :  &  en 
effet,  il  eft  dans  principes,  d’une  bonne  logique,  de  ne 
<c  point  multiplier  les  £tres  fans  necdlhe.”  Hiftoire  de 
L’Academie  Royales  Sciences.  Anne  17 S3,  page  505. 
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attraction  to  tins  oxyginous  principle,  than  the 
fiie  hath,  with  w  hie  la  it  is  combined  :  the  oxy- 
ginous  principle  unites  with  the  fubftance  thus 
expofed,  and  the  fire  or  heat  is  difengaged,  and 
becomes  active  and  fenfible. 

If  a  naetal  be  expofed,  to  the  united  aCtion  of 
heat  and  vital  air,  or  atmofpheric  air  in  which 
an  is  contain  d,  it  attraCts  the  oxyginous 
principle,  and  the  matter  of  heat  is  fet  at  liberty  ; 
and  this  addition  of  the  oxyginous  principle  to 
ihe  metal,  gives  it  the  increafe  of  weight,  and 
renders  it  a  calx.  Again,  If  a  metallic  calx,  of 
mercury  for  inftance,  which  is  compofed  of  mer¬ 
cury  and  the  oxyginous  principle,  be  expofed  to 
a  fufficient  degree  of  heat  in  clofe  veffels  ;  the 
lire  unites  with  the  oxyginous  bafe,  and  forms 
vital  ai-r  ;  while  the  mercury  thus  deprived  of  it, 

is  levived,  and  left  in  its  original  form  and 
weight. 

I  he  acquifition  therefore  of  phlogifton,  with 
otner  Chemifts,  is  nothing  elfe  than  the  abftrac- 
tion  of  this  oxyginous  principle  with  M.  Lavoifier ; 
and  he  points  out  no  other  mode  of  its  repara¬ 
tion  from  other  bodies,  than  by  its  uniting  with 

^  the 
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matter  of  fire,  and  forming  vital  air.  But  how  aie 
thefe  principles  to  be  applied,  to  explain  the  fol¬ 
lowing  chemical  la£ls  ? 

The  Calx  of  Silver,  according  to  M.  Lavoifier, 
is  a  combination  of  filver  with  the  oxyginous 
principle  ;  now  if  this  calx  be  expofed  to  the  So¬ 
lar  light,  the  filver  is  revived,  and  the  oxyginous 
principle  is  feparatcd  ;  not  by  combining  with  heat, 
becaufe  if  the  fame  calx  be  expofed  to  an  equal,  or 
greater  degree  of  heat,  without  light,  the  filver  is  not 
revived.  M.  Lavoifier  muff  therefore  explain,  why 
this  oxyginous  principle,  feparates  irom  the  filver 
to  combine  with  light  ;  what  that  combination 
produces  ;  and  why  it  would  not  combine  with 
the  matter  of  heat,  which  feems  to  be  the  molt 
common  form  of  its  feparation,  from  the  metal  with 
which  it  was  combined.  Again,  from  analogy,  I 
fhould  fuppofe,  when  filver  is  revived  from  its 
calx,  by  the  aftion  of  light,  that  vital  air  is  pro¬ 
duced  ;  If  fo,  how  does  the  union  of  Light  with 
the  Oxyginous  Principle,  form  Vital  Air  ? 

What  makes  me  fuppofe  that  pure,  or  vital  air, 

is  produced,  during  the  revival  of  filver,  by  ex- 

pofing  its  calx  to  the  light,  is,  the  produ6iion  of 

vital 
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vital  air  when  mercury  is  revived  by  heat ; 
and  from  fuppofing  that  light  and  heat  aie  com- 
pofed  of  the  fame  principles,  differently  com¬ 
bined,  or  in  different  proportions,  as  will  be 
mentioned  hereafter  ;  and  confequently  if  fo,  that 
pure  nitrous  acid,  becoming  coloured  by  expofure 
to  light,  muff  yield  pure  or  vital  air  alfo. 

To  fatisfy  myfelf  whether  this  conje£lure  tv  as 
well  founded  or  not,  I  made  the  following  expe¬ 
riment. 

I  kept  a  phial,  half  full  of  pure  dephlogifli- 
cated  nitrous  acid,  twelve  hours  in  the  dark  ; 
when  introducing  a  fmall  lighted  tapei,  it  was  in- 
ftantly  extinguifhed.  I  then  expofed  the  fame  acid 
to  the  light,  lor  an  equal  fpace  of  time  ;  and 
upon  introducing  the  lighted  taper,  it  burnt  with 
a  bright,  enlarged  flame,  for  a  confiderable  time. 
I  again  repeated  the  experiment,  and  again  had 
the  fame  refults  ;  the  acid  becoming  coloured, 
and  allowing  a  taper  to  burn  in  the  phial,  ahei 
expofure  to  the  light  ;  hut  remaining  perfectly 
depldogiflicated,  and  immediately  extinguifhing  the 
flam.c,  when  kept  in  the  dark.  I  then  tried  if 
heat  alone  would  make  any  alteration,  but  eon- 
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fiantly  found,  that  without  light,  the  taper  was 
always  immediately  extinguished,-  let  the  degree  of 
heat,  to  which  the  acid  was  expofed,  be  what 
it  might. 

If  then  the  nitrous  acid  gives  out  pure  air,  by 
being  expofed  to  the  light  :  it  feetns  natural  to 
conclude,  that  filver,  when  revived  from  its  calx 
by  a  fimilar  exposure,  gives  out  pure  air  alfo  ; 
but  this  I  have  not  had  an  opportunity  of 
examining. 

s.  i  «. 

How  is  this  laft  f a6b  to  be  explained  upon  M. 
Lavoi  Tier’s  principles  ?  He  will  fay,  that  the  ni¬ 
trous  acid,  parts  with  its  oxvginous  principle, 
and  becomes  coloured  in  confequence  ;  and  that 
the  vital  air,  is  produced  by  the  union  of  this 

oxvginous  bafe,  with  -  what  ?  - -  not 

with  the  matter  of  fire,  becaufe  it  refufed  to  unite 

with  heat,  but  fiill  adhered  to  the  acid  ; - not 

with  light,  becaufe  the  compound,  vital  air,  ac¬ 
cording  to  M.  Lavoifier,  is  the  oxyginous  prin¬ 
ciple  with  the  matter  of  heat,  or  fire.  The  only 
tiling  to  be  laid  on  the  fubje£t  is,  that  Monf. 
Lavoifier  mull  explain  the  matter  himfelf ;  and 

’till 
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’till  he  does  it  fatisfa&orily,  I  fhall  fuppofe  his 
principles  are  defective,  and  his  fyftem  erroneous. 

A  r  ,  |  '  ,f  »  *\ 

I  have  juft  mentioned  thefe  Theories,  as  being 
the  molt  popular  ;  and  have  pointed  out  a  diffi¬ 
culty  attending  each  of  them,  which  renders  the 
veracity,  or  fufficiency  of  their  principles,  at  leaft 
fufpicious.  But  the  molt  ready  way  to  prove  theii 
fallacy,  or  in  fufficiency,  is  to  give ,  and  Jupport 
my  own  opinion  upon  the  fubjecc,  which  is  con- 
ftderably,  and  fundamentally  different  from  all  of 
them  ;  confequently,  if  my  own  principles  pro\e 
to  be  true,  thefe  as  differing  horn  them,  muft 
be  erroneous. 

I  mean  not  here  to  enter  into  a  lull  explana¬ 
tion,  and  account  ol  the  principles  alluded  to  „ 
that  I  fhall  defer  to  another  opportunity.  The 
particular  fubjeft  ol  this  treadle,  is  Animal  Heat, 
I  fhall  therefore  only  mention  the  general  prin¬ 
ciples  and  laws,  upon  which  my  opinion  is  found¬ 
ed,  and  fo  much  of  the  theory,  as  will  be  found 

/ 

neceffary  to  explain  my  ideas,  of  the  nature  and 
compofidon  of  heat. 
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It  appears  evident  to  me,  that  there  is  one 
grand  principle  of  nature,  which  Chemifls  have 
entirely  overlooked.  It  is  the  great  principle  of 
Elafticity  and  Fluidity.  It  is  that  wonderful,  fub- 
til,  aftive,  univerfally  diftufed  JEther ,  hinted  at 
by  the  great  Sir  Ifaac  Newton*;  and  by  that 
name  I  {hall  diftinguifh  it. 

When  we  confider  the  amazing  elafticity  and 
rarity  ol  light :  the  aQivity,  and  irrefiftable  per¬ 
meating  power  of  fire  :  the  mobility,  and  velo¬ 
city  ol  the  elefiric  fluid  :  their  great  fimilarity  in 
many  refpefls  :  their  mutual  affion,  and  very 
conflant  attendance,  upon  each  other  ;  can  we 
avoid  fuppofing  that  they  have  fome  principle,  or 
principles  in  common  amongft  them  ?  Do  not  the 
operations  of  Chemiftry  prove  it  ?  Do  not  they 
all  impart  phlogiflon  to  certain  fubftances,  in  cer¬ 
tain  circumftances  ?  And  when  we  confider  their 
general  rarity,  mobility  and  elafticity,  can  we  re- 
fufe  our  affent  to  Sir  Ifaac  Newton’s  conjecture, 
that  there  is  an  JEther,  a  fubtil  medium  in  na¬ 
ture,  whofe  operations  ought  not  to  be  unno¬ 
ticed  ? 

*  Newton’s  Opticks.  Qu.  18  & c.  page  523  &c, 
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ticed  ?  And  is  it  an  improbable  conjeclure, 
that  this  ALther,  is  the  great  aftive  principle  in 
each  of  them  ;  and  likewife  in  every  other  com¬ 
bination  of  matter,  poffefs’d  oi  elafticity  or  fluidity  ? 

By  adopting  this  principle,  and  adding  to  it 
three  others,  (which  none  I  think  will  deny  the 
exiftence  of,  except  the  Lavoifierians,)  I  think  it 
poflible,  to  folve  the  phenomena  of  Nature,  and 
confequently  of  Cheiniflry,  in  a  more  eafy,  natu¬ 
ral,  Ample  and  fatisfaftory  manner,  than  any  other 
hypothefls  hitherto  offered  to  the  world,  hath  done, 
or  can  do. 

I  therefore  place  /Ether  as  the  firfl  principle  or 
Element  of  nature  ;  Phlogifton  or  the  principle 
of  Fixity,  and  Solidity,  as  the  fecond  ;  an  Acid 
the  third  ;  and  Earth  the  fourth. 

f 

Aether  and  Phlogifton,  have  an  affinity  to  each 
other  ;  and  according  to  the  proportions,  or  cir- 
cumftances  in  which  they  unite,  they  form  Lights 
Eire ,  or  the  Eledlric  Fluid .  Perhaps  light  hath  a 
redundance  of  phlogifton,  and  the  electric  fluid  of 
aether;  whilft  fire,  or  the  matter  of  heat,  is  a 
complete  faturation  of  each  with  the  other. 

'  IT 
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/Ether  like  wife  readily,  and  intimately  unites 
with  the  acid  principle  ;  and  this  combination 
forms  Pure  Air . 

./Ether  hath  no  affinity  with  Earth,  unlefs  the 
earth  be  already  combined  with  an  acid,  or  phlo- 
gifton  ;  in  which  cafe  the  /Ether  will  enter  into 
combination  with  it,  on  account  of  its  attradHon 
to  the  acid,  or  phlogifton  there  prefent. 

Phlogifton  unites  with  /Ether,  as  above  men¬ 
tioned  ;  with  Earth  it  intimately  combines,  form¬ 
ing  Metals  & c.  but  to  the  Acid  Principle  it  hath 
210  affinity,  unlefs  through  the  mediation  of  /Ether, 
or  earth. 

The  Acid  Principle  and  Earth,  flrongly  attract 
and  unite  with  each  other. 

With  thefe  general  principles,  and  laws,  I  will 
now  endeavour  to  explain  thofe  chemical  pheno¬ 
mena,  which  the  theories  before  mentioned,  feem’d 
not  to  do  in  a  fatisfadlory  manner ;  and  I  hope  ’ere 
long,  to  be  able  to  give  fo  clear  an  explanation 
oi  many  other  effedls  and  appearances  in  Che- 
mjftry,  hitherto  imperfectly  or  confufed  accounted 
'  .  .  '  for  ; 
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for  ;  as  wilh  render  thefe  principles,  fo  clear,  and 
fatis factory  to  others,  as  at  prefent  they  are  to 
myfelf* 

I  nit  of  all  I  fhal  1  Confider  the  calcination  of 
metals. 

If  a  Metal  be  expofed  to  the  aaion  of  heat* 
in  the  open  air,  or  in  a  fufficient  quantity  of 
pure  air,  which  is  ,tbe  only  part  of  atmofpheric 
air  required  ;  it  lofes  its  phlogifion,  and  becomes 
a  Calx,  heavier  than  when  in  its  metallic  ftate  j 
at  the  fame  time  the  pure  air  difappeafs. 

A  Metal  is  cotnpofed  of  earth  and  phlogifion  ; 
Pure  Air  of  tether  and  the  acid  principle.  Bv  the 
atlion  of  heat,  thefe  four  principles  are  fo  far 
feparated  from  each  other,  and  their  affinities  fo 
weakened,  that  a  double  decomposition  takes  place  ; 
the  phlogifion  of  the  metal  combines  with  the 
aether  of  the  pure  air,  and  forms  heat  or  fire  ; 
while  the  acid  principle,  now  difengaged,  unites 
with  the  earth  and  forms  a  Calx,  heavier  than  be- 
ioie,  in  proportion  to  the  quantity  of  acid  com* 
bined  with  it;  and  confequently  the  pure  air  muff: 
difappear. 

It 
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If  now  this  Calx,  which  as  before  we  will  fup- 
pofe  the  calx  of  mercury,  be  expofed  in  a  clofe 
vefTel,  to  a  fufficient  degree  of  heat ;  the  mer¬ 
cury  is  revived,  and  the  receiver  contains  puie 
air  :  which  is  thus  eafily  explained* 

4  f 

The  Calx  is  compofed  ol  earth,  and  the  acid 
principle  :  Fire  of  aether  and  phlogillon.  —  It  the 
beat  be  fufficiently  great,  to  feparate  the  earth  and 
acid,  beyond  the  fpheres  of  their  attraction  .  the 
Earth  feizes  upon  the  phlogillon  ol  the  heat  and 
revives  j  at  the  fame  time,  the  Acid  ot  the  calx, 
and  JE ther  of  the  fire,  being  both  difengaged, 
combine,  and  form  Pure  Air  ;  and  confequently 
the  metal,  now  deprived  of  its  acid,  mull  lofe  that 
additional  weight,  which  it  had  acquired  by  uniting, 
with  it,  when  a  calx. 

The  other  experiment,  where  the  calx  of  fil- 
ver  was  reduced  by  expofure  to  Light,  admits  ot 
a  ready  folution.  The  Calx  contains  an  earth  and 
acid  ;  Light  is  formed  of  aether,  with  phlogillon 
either  fuper-abundant,  or  loolely  combined.  The 
earth  of  the  calx  then  hrongly  attracting  the 
phlogillon  of  the  light,  and  the  aether  of  the 
light,  the  acid  of  the  calx,  produce  a  double  de- 

compofition ; 
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compofition  ;  in  confequence  of  which,  two  new 
compounds  arife  ;  the  earth  unites  with  the  phlo-  * 
Clifton,  and  forms  Silver  in  its  metallic  Hate  ;  and 
I  fhould  fnppofe  that  the  aether,  with  the  difen¬ 
gaged  acid  of  the  calx,  muff  form  pure  air  ;  but 
that  I  am  not  certain  of  from  experience. 

When  Phofphorus  is  burnt,  its  acid  is  left,  and 
the  quantity  of  the  acid  is  greater,  than  that  ori¬ 
ginally  contained  in  the  phofphorus  ;  and  upon 
thefe  principles  it  could  not  be  otherwife.  lor 
Phofphorus  is  compofed  of  acid  and  phlogifton, 
with  a  certain  proportion  of  aether,  without  which 
the  acid  could  not  unite  with  phlogifton  ;  the  pro¬ 
portion  of  which  aether,  entering  into  its  original 
compofition,  gives  it  its  peculiar  properties,  differ¬ 
ent  from  every  other  acid,  where  the  proportion 
of  aether  entering  into  its  compofition,  is  different. 
When  therefore  this  phofphorus  is  burnt  in  con¬ 
tact  with  pure  air,  (without  which  indeed  it  cannot 
be  accended)  the  phlogifton  of  the  phofphorus, 
unites  with  the  aether  of  the  pure  air,  and  forms 
Fire  or  Flame  ;  at  the  fame  time,  the  difengaged 
Acid  of  the  air  is  depofited,  and  uniting  with  the 
difengaged  phofphoric  Acid,  gives  the  increafe  ot 
quantity  and  weight. 


This 


INTRODUCTION. 


XX 

This  is  all  at  prefent  that  I  fhall  confider,  of 
the  Via  Sicca  of  Chemifts.  I  fhall  now  apply  the 
fame  principles,  to  explain  the  calcination  of  Mer¬ 
cury,  Via  Jdumida. 

II  Mercury  be  diffolved  in  ftrong  Nitrous  Acid, 
it  gives  a  Calx  of  Mercury,  and  Nitrous  Air, 

I  fhall  not  at  this  time,  enter  further  into  the 
fpecification  of  the  parts,  of  which  Nitrous  Acid 
is  compofed,  than  that  it  chiefly  confifts  of  the 
acid  principle,  with  a  certain  proportion  of  aether, 
(not  fufficient  to  enable  it  to  take  the  form  of 
pure  air,)  united  to  water ;  the  Mercury  as  be¬ 
fore  intimated,  chiefly  confifts  of  Earth  and  Phlo- 
gifton.  When  thefe  fubftances  therefore  are  ex¬ 
po  fed  to  each  other,  the  earth  attra&s  enough 
of  the  acid  to  give  it  the  form  of  Calx,  and  at  the 
fame  time  its  phlogifton  becomes  at  liberty  ;  it 
therefore  feizes  upon  the  aether  difengaged  from 
acid  now  combined  with  the  earth,  and  efcapes 
in  the  form  pf  heat  ;  but  the  aether  combined 
with  the  acid,  not  being  in  fo  great  a  proportion 
as  it  is  in  pure  air,  is  not  fufficient  to  faturate 
all  the  phlogifton,  difplaced  by  the  acid' from  the 
parth  of  the  mercury  :  therefore,  the  remaining  part 

of 
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of  the  phlogifton,  feizes  upon  the  aether  combined 
with  the  remaining  acid  ;  but  that  acid  being  only 
partly  faturated  with  the  aether  united  to  it,  and 
with  which  it  hath  a  ftrong  affinity,  refufes  to 
quit  it  entirely,  as  having  nothing  to  combine 
with  in  its  place  ;  therefore,  the  aether  hath  its 
attra&ion  divided  between  the  acid  and  phlogifton, 
forming  a  clofe  union  with  neither ;  in  confe- 
quence  of  which  loofe  attraction,  the  fpace  they 
occupy  is  much  greater,  than  when  the  Acid  and 
ALther  were  intimately  combined,  becaufe  they 
now  expand  themfelves  into  the  form  of  an  Elaf~ 
tic  fluid,  to  which  Chemifts  give  the  name  of 
Nitrous  Air ;  which  therefore  is  fEther,  having 
its  attra&ion  divided  between  Phlogifton  and  the 
Acid  principle  ;  to  both  of  which  it  hath  an  affi*. 
nity,  but  cannot  intimately  combine  with  either, 
on  account  of  its  attraftion  for  the  other  ;  which 
muft  inevitably  prevent  a  coalefcence,  becaufe  the 
Phlogifton  and  Acid  have  no  attraction  for  each 

o 

Other. 

If  this  Calx  be  expofed  to  a  fufficient  degree 
of  heat,  fo  as  to  feparate  the  Earth  and  Acid, 
beyond  the  fphere  of  each  other’s  attra&ion  ;  thq 
Earth  will  attrafl  phlogifton  from  the  heat,  while 

tho 
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the  other  component  part  of  heat,  the  ^Ether, 
will  unite  with  the  Acid  difengaged  from  the  Earth, 
and  form  pure  Air,  as  before  explained. 

The  whole  of  the  Acid  employed  then,  is  con¬ 
tained  in  the  nitrous  air  of  the  firft  procefs,  and 
the  pure  air  of  the  fecond.  If  thefe  two  elafhic 

fluids  be  mixt  together,  the  phlogifton  of  the  ni- 

» 

trous  air,  will  unite  with  a  fuflficient  quantity,  of 
the  ALther  of  the  pure  Air,  and  efcape  in  the 
form  of  heat  :  while  the  Acid  of  each  uniting, 
and  ftill  retaining  a  fmall  quantity  of  ALther,  to 
which  the  acid  principle  hath  fo  ftrong  an  affi¬ 
nity,  their  elafticity  and  bulk  will  be  diminifhed, 

and  Nitrous  Acid  again  produced.  But  the  quan- 

/•  ■ 

tity  of  nitrous  acid  thus  recovered,  is  not  equal 
to  the  quantity  originally  employed,  becaufe  all 
the  pure  Air  is  not  decompofed,  and  the  other 
part  remains  there  united  with  ALther. 

.  I  have  faid  that  the  Ele6Iric  Fluid  is  compofed 
of  the  fame  principles  as  Light,  and  Fire,  i.  e. 
of  Phlogifton  and  ^Ether  ;  but  either  in  different 
proportions,  where  the  /Ether  predominates ;  or 
otherwife,  in  a  different  ftate  of  combination  ;  in 

proof 
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proof  of  which  I  fhall  offer  the  following  expe¬ 
riments. 

Dr.  Prieflley  tranfmitted  the  Ele&ric  Shock, 
through  a  bubble  of  Air  confined  by  Nitrous  Acid, 
the  confequence  was,  every  fpark  made  a  confix 
derable  addition  to  the  quantity  of  air,  which  ap¬ 
peared  to  be  the  pureft  dephlogifticated  air.* 

The  Acid  Principle  not  being  fully  faturated  with 
aether,  in  the  nitrous  acid,  attra&ed  it  from  the 
the  Ele£lric  Fluid  palling  through  it,  and  then 
became  pure  Air  ;  and  I  fhould  fuppofe,  that  the 
phlogiflon  difengaged  from  that  ^Ether,  mud:  phlo- 
gifticate  the  remaining  acid. 

But  if  the  Ele&ric  Fluid  be  tranfmitted  through 
pure  air,  confined  by  Lime-water;  or  Cauflic  Lix¬ 
ivium  :  the  pure  air  difappears,  and  an  Acid  is 
precipitated. 

The  reafon  is  evident  :  the  acid  principle  in 
the  pure  air,  hath  an  attra&ion  for  the  earth  con¬ 
tained 

* 

% 

*  Pried  ley's  Experiments  and  Obfefvations.  Vol.  3*  p. 
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tained  in  the  fluid  by  which  it  is  confined  :  and 
therefore  the  attrattion  between  the  ./Ether  and 
the  Acid  in  the  pure  Air,  is  weakened  ;  in  con- 
fequeuce  of  which,  this  /Ether  will  attra£  the 
phlogifton,  loofely  combined  in  the  Ele&ric  Fluid, 
and  pafs  off  with  it  in  the  form  of  heat,  or  light  ; 
and  the  Acid  will  be  left  at  liberty  to  unite  with 
the  Earth  contained  in  the  fluid  beneath.  When 
the  Cauflic  Lixivium  was  employed,  Mr.  Cavendifh 
found,  that  the  acid  combined  with  the  alkali,  fo 
as  to  form  a  neutral  fait  ;  which  fait  he  found  to 
be  Nitre. 

And  now,  though  the  nature  and  compofition 
of  Water ,  is  not  immediately  conneffed  with  the 
fubjeft  of  this  treatife,  yet  as  it  is  at  prefent  an 
objeft  to  which  Chemifts  pay  particular  attention, 
permit  me  to  give  an  explanation  of  its  compofi¬ 
tion,  according  to  the  principles  herein  propofed. 

Water  is  produced  by  a  perfefl  faturation  of 
the  four  Elemental  Principles  with  each  other  ; 
the  Acid  is  half  faturated  with  ALther,  and  half 
with  Earth  ;  the  Earth  with  Acid  and  Phlogifton  ; 
Phlogifton  \\  ith  Earth  and  /Ether ;  and  /Ether  with 
Phlogifton  and  Acid  ;  fo  that  the  whole  forms  a 
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perfeft  neutral,  where  each  principle  is  faturated,  bv 
an  equal  attra&ion  to  the  two  other  principles  with 
which  it  hath  an  affinity,  in  confequence  of  its  not 
having  a  fufficient  quantity  of  any  one  other  prin¬ 
ciple,  to  enable  it  to  take  a  fimpler  form.  As  for  in- 
fiance,  the  Acid  Principle,  hath  not  y£ther  enough 
to  enable  it  to  take  the  form  of  pure  Air,  therefore 
to  fupply  the  want,  it  attra&s  the  Earth ;  and  fo 
with  the  reft. 

>  'j  i  v  %  j  '  ■  > 

If  this  Water  be  fo  heated  as  to  take  the  form 
oi  Steam,  and  that  fteam  be  tranfmitted  through 
a  red  hot  iron  tube,  or  a  tube  containing  iron  red 
hot,  that  degree  ot  heat  will  feparate  the  Earth 
and  Acid  ol  the  W ater,  beyond  the  fpheres  of 
of  each  other’s  attraction,  in  confequence  of  which, 
the  Earth  of  the  Water  will  faturate  itfelf  with 
phlogifton  from  the  Iron  :  and  the  Earth  of  the 
Iron,  will  unite  with  the  now  totally  difengaged 
Acid  of  the  Water.  The  Acid  and  Iron,  will 
form  a  Calx  or  Slag;  and  the  Earth  of  the  Water 
now  laturated  with  much  phlogifton,  and  by  means 
of  that  phlogifton  retaining  the  /Ether  of  the  Wa¬ 
ter,  will  form  Inflammable  Air . 
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Inflammable  Air  therefore,  confifts  chiefly  of  an 
Earthy  bafe,  united  to  much  phlogifton  ;  but  that 
phlogifton  retains  a  certain  proportion  of  Aether, 
which  gives  it  its  Elafticity  ;  and  perhaps  that  Ei¬ 
ther  may  attra&  a  fmall  portion  of  Acid  ;  but  the 
predominant  principle  of  Inflammable  Air  is  Phlo - 
gifton ,  and  the  bafe,  Earth. 

This  Analyfis  of  Water  is  proved  by  Synthefis  2 
for  if  Inflammable  Air  and  Pure  Air  be  exploded 
together,  the  refult  is  Water  and  Flame.  For 
pure  air  being  compofed  of  ALther  and  Acid,  and 
Inflammable  Air  chiefly  of  Phlogifton  and  Earth, 
part  of  the  ALther  and,  Phlogifton  will  unite,  and 
cfcape  in  the  form  of  fire,  heat  or  flame  ;  in  confe- 
q lienee  of  which,  the  Acid  not  having  a  fufficient 
quantity  of  /Ether,  nor  the  Earth  of  Phlogifton, 
to  faturate  them,  and  enable  them  to  keep  in  their 
aeriform  ftate,  they  exert  that  power  of  attraction, 
now  left  unfatisfied,  upon  each  other,  and  by  that 
compound  union  form  Water  ;  the  Acid  being 
partly  faturated  with  /ii.ther,  and  partly  with  the 
Earth  already  difpofed  to  the  union,  by  being  de¬ 
prived  of  part  of  its  phlogifton. 
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Allow  me  to  bring  one  more  proof,  before  I 
difinifs  the  fubjeft.— When  Dr,  Prieftfey  expofed 
Calx  of  Iron,  in  Inflammable  Air,  to  the  aftion 
of  folar  light,  in  the  focus  of  a  burning  Lens, 
the  Iron  was  revived,  inflammable  Air  abforbed, 
and  Water  produced.-* 

'  .  T  v  /  . 

The  violent  heat  deftroyed  the  union  of  the 
Earth  and  Acid,  in  the  Calx,  in  confequence  of 
which  the  Earth  exerted  its  aftion  upon  the  iuper- 
abundant  phlogifton  of  the  Inflammable  An,  with 
which  it  combined,  and  became  Iron  ;  at  the 
fame  time,  the  difplaced  Acid,  united  with  the 
./Ether  of  the  Inflammable  Air  :  but  that  not  be¬ 
ing  fufficient  to  faturate  it,  it  feized  alfo  upon  the 
Earth  of  the  Inflammable  Air,  now  difpofed  to  that 
union,  by  the  lofs  of  the  Phlogifton  taken  trom 
it  by  the  revival  of  the  Iron  ;  and  the  refult  of 
that  union  of  the  four  principles,  was  Watzr* 

Water  therefore  is  compofed,  of  Earth  halt  fa- 
turated  with  Phlogifton,  united  to  the  Acid  Prin¬ 
ciple  half  faturated  with  /Ether, 

_  t 

f  .  * 

The 
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The  only  phenomenon  that  at  prefent.  remains 
to  be  confidered,  is,  the  Phlogiffication  of  Nitrous 
Acid,  and  production  of  Pure  Air,  by  expofmg 
pure  Nitrous  Acid  to  the  action  of  Light. 

j 

Pu  re  Nitrous  Acid  is  compofed  of  much  Acid, 
fome  .Ether,  and  Water  ;  but  as  Water  hath 
been  ihewn  to  contain  an  Earth  partly  phlogifli- 
cated  :  Nitrous  Acid  may  be  faid  to  contain 
much  Acid,  fome  ./Ether,  and  an  Earth  half  phlo- 
gifticated.  When  this  Acid  is  put  into  a  phial, 
where  part  of  it  can  expand  into  the  form  of 
vapour,  with  heat  fuflicient  to  enable  it  to  take 
that  form,  and  thus  expofed  to  the  light,  the 
Earth  having  an  opportunity  of  acquiring  its  full 
quantity  of  Phlogiffon  from  the  Light,  where  it  is 
loofely  combined  with  .Ether,  quits  the  Acid,  Sfpi 
and  uniting  with  the  Phlogiffon,  diffufes  itfelf  in 
the  Nitrous  Acid  beneath,  to  which  it  gives  co¬ 
lour  ;  at  the  fame  time,  the  Acid  difengaged  from 
the  Earth  is  left  at  liberty,  to  exert  its  full  power  of 
attraCiion  upon  the  .Ether:  but  not  having  enough 
already  combined  with  it,  it  feizes  upon  that  dif¬ 
engaged  from  the  Light,  and  thus  takes  the  form 
of  Pure  Air. 

i 
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And  now  having  laid  as  much  as  I  think  ne- 
cefTary  concerning  my  Chemico-Philofophical  prin¬ 
ciples,  and  their  application  to  the  folution  of 
fome  of  the  moil  common  and  finking  Phenomena  of 
Chemiilry,  to  explain  my  idea  of  the  nature ,  and 
compofition  of  Heat  or  Fire ;  I  fhall  at  this  time 
drop  the  fubjefl,  and  immediately  proceed,  to  the 
particular  object  of  my  prefent  enquiry. 


t 
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ANIMAL  HEAT. 

SECTION  I. 

Living  Animals  have  the  power,  or  property,  of 
generating,  or  producing  heat . 

TT  hath  long  been  obferv’d,  that  many  Animals, 
particularly  thofe  with  double  hearts,  forming 
the  two  firft  clafles  of  Linne  *  have  a  very  con! 
fiderable  degree  of  fenfible  warmth  ;  that  the  de- 
gree  is  nearly  the  fame  in  the  winter’s  cold,  and 
fummer  s  heat  :  and  confequently,  that  a  living 
animal  body,  in  a  healthy  ftate,  hath  the  pro¬ 
perty,  of  keeping  itfelf  at  nearly  the  fame  certain 
natural  temperature,  let  the  temperature  of  the 
furrounding  atmofphere  be  what  it  may. 

The 

DIVISIO  Naturahs  Animalium  ab  interna  ftru&ura 
indicatur  : 

COR  biloculare,  biauritum ;  f  Viviparis.  Mammalibus. 

Sanguine  calido,  rubro.  2  Oviparis.  Avibus. 
Syftema  Naturae.  Caroli  a  Linnd. 
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The  natural  heat  of  the  human  body,  is  about 
g8°  of  Fahrenheit’s  Thermometer  ;  and  that  of 
i'ome  other  genera^  of  thefe  two  claffes,  confi- 
derably  higher  ;  particularly  different  fpecies  of 
Birds  ;  in  fome  of  which  the  heat  is  fo  great,  as 
to  raife  the  thermometer  to  106,  or  108  degrees  * 

But  if  an  animal  be  deprived  of  life,  it  lofes 
its  temperating  power,  and  foon  becomes  of  the 
fame  degree  of  heat,  with  the  earth  upon  which 
it  lies  ;  or  the  air  which  furrounds  iu 

If  an  Animal  (which,  if  not  otherwife  exprefs’d, 
is  throughout  this  treatife  to  be  fuppos  d  both 
living  and  healthy)  be  expos’d,  to  a  fliarp  frofty 
air  for  a  day,  a  week,  or  a  month,  its  general 
temperature  is  not  altered. 

Sheep,  oxen,  horfes,  hares  See.  are  frequently 
expofed  to  froff  and  fnow,  for  weeks  together  : 
when  the  air  that  furrounds  them,  the  ground  that 
fupports  them,  and  the  food  they  eat,  are  cooled 
down  to  the  freezing  point,  320,  and  fometimes 
far  below  it  ;  yet  at  the  expiration  of  a  day,  a 

week 

*  Martine’s  F.ffays  and  Obfervations  &c*  p.  141  &c. 
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Wek  or  month,  the  heat  of  the  animal  is  flill 
the  fame,  (flill  98°. )  ’Tis  certain  therefore,  that 
the  animal  thus  expofed,  generated  heat ;  becaufe 
it  was  at  the  firft  to  a  certain  degree  warmer  than 
the  furrounding  medium  :  it  continually  comma- 
nicaled  heat  to  ever)'  thing  in  contaft  with  it  : 
and  yet  at  the  end'  of  the  day*  Week  or  month, 
was  ‘as  'warm  as  at  firft  ;  tho’  perhaps  the  fur¬ 
rounding  atmofphere  might  have'  become  colder* 
Indeed,  if  it  had  not  generated  heat,  it  muff  have 
been  affe&ed  by  the  furrounding  cold,  juft  in  the 
fame  manner,  as  it  would,  if  it  had  been  kill’d 
at  the  moment  of  expofure* 

i »  I  V-iv  ~  I  ,  ■  ,  -  \  l  «.  j.,  jjr 

To  offer  further  proofs  of  this  property  of  genera¬ 
ting  heat,  in  the  two  claffes  of  animals  mentioned* 
sand  which  are  particularly  to  be  underffood  as  the 
fubjecls  meant  in  this  difquifition),  would  be  fu- 
perfluous  ;  as  it  appears  fufficiently  evident  from 
•what  is  already  offer’d  ;  and  is  univerfally  allow¬ 
ed,  by  every  one  who  hath  given  the  lead  atten¬ 
tion  to  the  fubje£l. 

It  appears  evident  then,  that  fo  long  as  an  Ani¬ 
mal  retains  the  living  principle,  the  functions  of 
m  T 1  the 
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the  body  are  duly  performed,  and  a  certain  de¬ 
gree  of  heat  is  generated. 

That  as  foon  as  the  living  principle  is  deftroy’d, 
the  exercife  of  every  function  ceafes  :  the  gene¬ 
ration  of  heat  is  difcontinued  :  and  the  body 
foon  becomes  of  the  fame  degree  of  heat  with 
the  furrounding  medium  ;  consequently,  the  living 
principle  gives,  excitability  to  the  animal  folids  ; 
and  one  conftant  efFeft  of  excitement,  is  Animal 
Heat . 

f  .  r  *■  *  >  *  >  ' i  , ,  *! 

But,  If  an  animal,  perfect  in  the  exercife  of  all 
its  functions,  be  deprived  of  Food ,  or  Air  :  it 
dies,  and  its  heat  becomes  extinft  ;  confequently, 
both  Food  and  Air,  are  cflentially  neceffary  to  the 
Support  of  animal  life,  and  its  concomitant,  Ani¬ 
mal  Heat. 

.  i  i  <  ■  .  O  , 

In  the  next  Se£iion  therefore  will  be  confider  d, 
why  they  are  fo. 


SECTION 
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SECTION  II. 

T/V  T  *1  )  n  *  *  I 

Food  and  Air  arc  effentially  necejfary,  to  the  Support 
of  Animal  Life  and  Heat. 

TN  the  preceding  Seftion  it  appears,  that  the 
effential  charafteriftic  oi  life  in  animal  bodies, 
is  excitability  \  and  that  one  invariable  conie^uence 
of  excitement  is  heat  ;  therefore,  fo  long  as  an 
animal  lives,  fo  long  will  its  body  maintain  its 
natural  degree  ol  warmth  ;  unlefs  affected  by  dif- 
eafe,  or  placed  in  unfavorable  circumltances. 

If  an  Animal  be  deprived  of  Air,  it  foon  dies, 
as  is  evident  Irom  experiments  with  the  Air- 
pump  ;  from  drowning,  hanging  8c c. 

If  it  be  deprived  of  Food,  its  vigour  gradually 
abates  :  it  confumes  away  :  and  although  it  may 
iiave  plenty  ol  Air — it  dies,  i  hefe  two  lafcts  are 
fo  well  known,  and  univerfally  allowed,  that  they 
need  but  be  propofed,  to  be  granted. 

May  we  not  reafon  then  in  the  following  man¬ 
ner  ? 

A  healthy 
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A  healthy  animal,  if  deprived  of  food,  or  air, 

or  both,  foon  dies,  and  its  heat  becomes  extinft ; 

but  if  fupplied  with  food  and  air,  for  a  year  for 

* 

indance,  it  will  live  and  generate  heat  for  a  year ; 
no  unforefeen  circumdance  intervening.  All  the 
heat  therefore  that  this  animal  generates  during 
the  year,  mud  be  compofed  of  certain  parts  of 
the  food  and  air  employed  to  fupport  its  func¬ 
tions  ,  for  the  healthy  animal  which  dies  for  want 
of  food,  or  air,  wants  not  the  power,  or  pro¬ 
perty  of  generating  heat,  but  the  materials  where. 

uli  to  pioduce  it  j  it  does  not  die  for  want  of 
excitability  :  but  for  want  of  a  proper  dimulus,  to 
excite  the  due  a&ions  of  the  living  folids  ;  and 
matter  proper  for  thefe  different  fun&ions,  to 
ex^rt  them/elves  upon. 

•  -  -  •  '  <  ,  j  , 

Food  and  Air  therefore  are  eflentially  necedary 
to  fupport  Animal  Heat  ;  and  animal  heat  itfelf, 
is  a  compofition  of  certain  parts  of  that  food  and 
an,  monifiee,  and  combined,  by  the  proper  excr- 
cife  of  the  natural  animal  fun&ions. 

Animal  life,  Teems  to  be  a  gentle  Combuftion : 
ana  an  animal  producing  heat,  in  many  refpefts, 
may  be  compared  to  a  burning  lamp  ;  the  heat  in 

both 
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both  cafes  arifing  from  the  fame  caufe.  A  living 
animal  produces  heat  ;  fo  does  a  burning  lamp.  If 
an  animal  be  not  fupplied  with  air,  it  dies,  and 
its  heat  is  extinguifhed  ;  fo  it  is  with  the  lamp. 
The  air  that  hath  been  burnt  by  the  lamp,  deftroys 
animal  life  ;  fo  the  air  that  the  animal  hath  breath¬ 
ed,  puts  out  the  lamp.  A  certain  quantity  of  air, 
will  fupport  an  animal  for  a  certain  time,  but  no 
longer  ;  fo  it  will  keep  up  the  flame  of  the  lamp, 
for  a  certain  time  only.  Fixt  and  phlogiflicated 
airs  deffroy  animals  ;  fo  likewife  do  they  extin- 
guifh  the  lamp.  The  air  breathed  by  animals  is 
diminifhed  in  quantity  ;  fo  it  is  by  the  burning 
of  the  lamp-  A  living  animal,  and  a  burning  lamp, 
therefore  exaftly  agree  in  requiring  the  fame  kind 
of  air  to  fupport  them,  and  producing  the  fame 
effects  upon  the  air,  to  which  they  are  expofed. 

But  they  do  not  refemble  each  other  only  in 
producing  heat,  and  requiring  the  fame  kind  of  air  : 
for  it  an  animal  hath  not  frefh  fupplies  of  food, 
as  well  as  air,  atter  a  certain  time  it  dies,  and 
becomes  cold  ;  juft  in  the  fame  manner,  as  the 
lamp  dies  out,  if  not  duly  fupplied  with  oil. 


Since 
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Since  then,  that  part  of  the  air  deftroyed  by 
refpiration,  is  the  fame,  as  that  loft  by  combuf- 
tion  :  and  fince  the  ultimate  effeCt  is  the  fame,  in 
both  operations,  that  is,  the  production  ot  heat  ; 
is  it  not  allowable  to  fay,  that  the  food  affords 
to  the  animal,  the  fame  principle,  that  the  oil  af¬ 
fords  to  the  lamp  ?  For  fince  the  effeCts  are  the 
fame,  the  caufes  mult  be  fo  too.  Oil,  there¬ 
fore,  affords  the  principle  of  inflammability,  or 
phlogifton,  to  the  lamp  :  and  confequently,  the 
food  of  animals,  fupports  the  fun&ions  of  life, 
and  the  generation  of  heat ,  by  fupplying  phlogif- 
ton  to  the  Animal  Syjlem* 

The  Chemical  analyfis,  of  fuch  fubftances,  as 
are  proper  to  fupport  animal  life,  confirms  this 
opinion  ;  for  no  fubftance  affords  proper  nourifh- 
ment,  which  contains  not  Phlogifton  in  its  compo- 
fttion  ;  and  the  inftantaneous  fupport,  and  refrefh- 
ment,  perceived  by  thofe  who  are  much  exhauft- 
ed,  upon  taking  certain  inflammable  fubftances  in¬ 
to  the  ftomach,  fuch  as  wine,  ardent  fpirits,  eften- 
tial  oils  &c.  ftill  further  confirm  it.  Very  dif¬ 
ferent  matters  therefore,  will  fupport  animal  life, 
if  they  contain  phlogifton,  as  an  ingredient,  fepa- 
rable  by  the  animal  procefs  ;  fo  likewife  very  dif¬ 
ferent 
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ferent  fubftances  will  fupport  the  flame  of  a  lamp, 
if  they  contain  the  principle  of  inflammability,  fe- 
parable  by  the  heat  of  Combuftion  ;  fuch  are 
oils,  ardent  fpirits  &c.  8cc. 

It  appears  evident  therefore  from  the  preceding 
confiderations, 

'  .  4  ■  f  f  \  ’  »  ■  ,r*,  I  .  ' 

ill.  That  the  exerc-ife  of  the  animal  fun£lion$ 
produces  heat. 

A  '•  *  nim;  rrno'l  :  /  :j;  -  . 

2dly.  That  animal  heat ,  as  well  as  animal  life, 

is  fupported  by  food  and  air. 

3dly.  That  animal  heat  is  formed  from  fome 
part  ol  the  food,  united  to  fome  certain  other  part, 
fupplied  by  the  air. 

4thly.  That  the  fame  part  of  the  atmofpheric 
air,  that  produces  heat  in  combuftion,  by  its  union 
with  phlogifton  :  is  taken  from  it  by  the  refpi- 
ration  of  animals ;  and  confequently, 

6thly.  That  as  heat  is  produced  both  by  com- 
bullion,  and  the  vital  functions  of  animals,  it 
inuft  arile  from  the  fame  caufe  ;  therefore,  as  the 
<  v  *  ?  .  fame 
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fame  part  of  the  air  is  deftroyed  by  both,  the 
food  muft  furnifh  the  animal  with  phlogifton,  as 
oil  does  the  lamp  ;  and  the  combination  of  this 
phlogifton  with  the  pure  air,  affords  animal  heat 
to  the  one,  and  the  heat  of  combuftion  to  the 
other. 

^  *■  ,  *  i  ■  >  •  *•  / 

The  next  thing  to  be  confider’d  is,  by  what 
fun&ion,  or  funftions  of  the  Animal  Syftem,  this 
combination  of  the  phlogifton  of  the  food,  with  that 
peculiar  part  of  the  air,  fo  as  to  form  animal  heat, 
is  effe&ed  ;  which,  will  be  the  fubje£t  of  the  next 

•  '  '>  f  r  >  ' 

Se&ion,  .  -  .  ,  ,  , 

•  1  '  ho r.iv'l  i  .1  i  ..mctf  V  .  !  3 
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SECTION  in. 

The  particular  fusions  of  the  animat  fyJlem 
M  combine  the  pklogijlon  feparated  from  the 
Food,  zoith  a  certain  part  of  the  atmofpkeric 
riir,  fo  as  to  produce  heat ,  invejiigated. 

J  I'  hath  been  mentioned,  and  is  univerfally  al¬ 
lowed,  that  an  animal  deprived  of  the  living 
principle,  does  not  generate  heat;  it  was  alfo 
intimated,  that  the  effential  charaaeriftic  of  life 

15  excitabl%>  heat  the  invariable  confequence 
of  excitation  ;  or  in  other  words,  that  heat  is  pro¬ 
duced,  by  the  action  of  the  living  folids,  upon 
the  fubftances  which  excite  them. 

The  phenomena  of  life  therefore,  are  produced, 
when  the  excitabihty  of  the  parts  of  an  animal, 
are  rendered  attive,  or  duly  ^excited,  by  the  ap. 
plication  of  proper  Simulants. 

.  S‘nCe  then  the  Prepuce  of  the  vital  principle, 
is  known  by  excitability  ;  and  heat  is  the  confe- 

quence  of  excitation  :  it  feems,  that  heat  is  pro¬ 
duced  by  action,  or  exertion,  of  every  kind  ;  but, 


F 
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the  only  parts  of  the  animal  fyflem,  which  are 
active,  excitable,  or  capable  of  exertion  are  the 
mufcles,  or  at  leaf!  contain  mufcular  fibres  in 
their  texture ;  therefore  it  muff  follow,  that  the 
mufcles,  or  mufcular  fibres  alone ,  produce  heat  dur¬ 
ing  the  tune  ot  their  excitation.  But,  if  the  nerves 
that  enter  into  any  involuntary  mufcle,  or  muf¬ 
cular  part,  be  cut,  or  comprefled,  fo  as  to  pre¬ 
vent  the  communication  between  the  mufcle  and 
the  brain,  or  medulla  fpinalis,  that  mufcle  foon  lofes 
its  natural  excitability,  and  confequently  can  pro¬ 
duce  no  heat,  becaufe  not  capable  oi  excitement, 
by  which  alone  animal  heat  is  produced.  Again, 
if  the  nerves  extending  from  the  Brain,  or  me¬ 
dulla  fpinalis,  to  a  voluntary  mufcle,  be  cut  or 
compreffed,  the  mufcle  cannot  be  thrown  into  ac¬ 
tion,  by  the  moil  violent  exertions  of  the  will  ; 
confequently  it  cannot  be  excited,  or  generate 
heat.  The  Nerves  therefore  in  a  quiefcent  fiate 
give  excitability,  and  during  the  action  ol  the 
brain,  convey  excitement  to  the  mufcles. 

The  involuntary  mufcles  are  diftributed  to  thofe 
parts  of  the  body,  which  perform  the  vital  func¬ 
tions  ;  which  are  thofe  that  fupport  and  preferve 
the  fyllem  ;  as  chylification,  the  circulation  of 

the 
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the  blood,  fecretion,  excretion  8cc.  Refpiration  is 
in  a  certain  degree  involuntary,  yet  fubje6l  to 
the  exertion  of  the  wilL  Thefe  mufcles  receive 
excitability  from  the  nerves,  but  excitement  from 
the  influx  of  the  nervous  energy,  tranfmitted  from 
the  brain,  in  confequence  of  the  flimulus  him 
of  the  folid  or  fluid  matters,  applied  to  thofe 
nerves. 

1  :  ■  '  , 

The  voluntary  mufcles,  are  thofe  not  imme¬ 
diately  concerned,  in  nourifhing  or  fupporting  the 
fyffem,  and  are  chiefly  loco-motive ;  the  natural 
a£tions  of  thefe,  are  not  excited  by  the  applica¬ 
tion  of  flimulants,  but  by  the  determinations  or 
volitions  of  the  mind.  * 

Voluntary  mufcles  then,  are  thrown  into  aclion 
by  the  influx  of  the  nervous  energy,  or  fluid, 
tranfmitted  or  forced  through  the  nerves,  by  the 
impulfe  of  the  brain  :  or  that  property  of  it  which 
we  call  volition  ;  the  proximate  caufe  of  which 
tranfmiflion,  arifes  in  the  brain  ;  whilfl  involun¬ 
tary  mufcles  are  thrown  into  a£lion,  by  the  in¬ 
flux  of  the  nervous  energy,  tranfmitted  through 
the  nerves,  by  the  impulfe  of  the  brain,  the  proxi¬ 
mate  caufe  of  which  is?  certain  fenfations  or  feel- 


mgs. 


ings,  communicated  to  the  brain  by  the  nerves,  in 
confequence  oi  the  a&ions  of  certain  Simulating 
fubflances,  upon  their  extremiti  es,  • 

That  there  is  an  energy,  or  fluid ,  tranfmitted 
from  the  brain,  through  the  nerves,  to  the  muf- 
des,  during  their  aBion,  is  evident  from  this,  that 
while  a  voluntary  mufcle  is  in  aftion,  if  its  com¬ 
munication  with  the  brain  be  interrupted,  its  ac¬ 
tion  ceafes,  although  the  volition  remains  ;  this 
ceflation  from  a&ion,  does  not  arife  from  the 
mufcle  wanting  excitability,  or  the  brain  excite¬ 
ment  :  but  from  the  excitement  of  the  brain  be^ 
ing  no  longer  conveyed  by  the  nerves  to  the 
mufcle  ;  tis  evident  therefore,  that  the  nerves 
convey  excitement  to  the  mufcles,  and  that  muf- 
cular  excitation,  we  call  a&ion,  or  exertion. 

But,  if  this  exciting  power  be  transmiffable  from 
the  brain,  through  the  nerves,  and  be  capable  of 
producing  fuch  powerful  effe£ls,  when  communi¬ 
cated  to  the  mufcular  fibres  :  it  mull  be  an  en¬ 
tity,  or  powerful  agent  of  fome  kind  ;  pofTeffed 
of  vaff  mobility,  and  fubtilty  fo  great,  as  only  to 
be  known  by  the  efife&s  it  produces  in  the  Ani- 
nial  Syflem  ;  and  as  mobility  and  fubtilty,  are 

only 
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only  compatible  with  fluidity,  the  energy  of  the 
brain  mull  be  a  jluid ,  which  in  conformity  with 
cuilom,  will  hereafter  in  this  treatife,  be  called 
the  Nervous  Fluid . 

It  appears  then  from  the  preceding  confidera- 
tions,  that  a  mufcle  is  throwm  into  aclion  by  the 
influx  of  the  nervous  fluid ;  and  that  one  inva¬ 
riable  confequence  of  that  excitation,  is  the  pro- 
du£hon  of  animal  heat  ;  confequently,  the  quan¬ 
tity  of  heat  generated  by  an  animal,  will  be  pro¬ 
portionate  to  the  quantity  of  mufcular  exertion  : 
and  that  to  the  quantity  of  nervous  fluid,  tranf- 
mitted  from  the  brain,  through  the  nerves,  to  the 
fibres  of  the  mufcles  in  a&ion.  In  proof  of  this 
conclufion,  the  following  obfervations  and  Experi¬ 
ments  are  offered. 

Obfervation  1.  If  an  animal,  a  Man  for  in- 
lfance,  in  good  health,  be  expofed  to  a  temperate 
air,  in  a  flute  of  reft ,  the  quantity  of  heat  gene¬ 
rated  by  the  continual  aftion  of  the  involuntary 
mufcles,  will  be  fufficient  to  maintain  his  natural 
temperature  of  98°  ;  by  which  the  foiids  receive 
a  natural  flimulus,  the  fluids  retain  their  proper 
mobility ,  and  all  the  functions  of  di^eflion,  nu- 

trition, 


46 


On  ANIMAL  HEAT. 


/ 

trition,  circulation,  fecretion,  excretion  occ.  aie 
duly  performed,  and  a  fufEcient  quantity  abounds 
to  carry  off  the  perfpirable  matter,  by  evapora- 
tion  from  the  furface. 

\ 

Obf.  2.  If  a  man,  expofed  to  a  frofly  air9 
continues  at  rejl ,  the  involuntary  mufcles,  by  then- 
natural  aflion,  cannot  generate  fufhcient  heat,  to 
keep  every  part  of  the  body  at  its  natural  tem¬ 
perature  ;  becaufe  the  coldnefs  of  the  furround¬ 
ing  medium,  carries  off  the  heat  faffer  than  they 
can  produce  it  ;  confequently,  the  folids  and  fluids 
of  the  extremities,  and  at  the  furface  of  the  body, 
will  become  frigid,  the  fibres  torpid,  and  the 
blood  returning  cold  to  the  heart,  will  render  it  tor¬ 
pid  and  weak  alfo.  If  thefe  circum fiances  conti¬ 
nue,  the  torpor  gradually  increafing  :  the  circu¬ 
lation  becoming  flower  and  weaker  :  and  the  ge¬ 
neration  of  heat  diminifhing,  will  foon  render  the 
body  as  cold  as  the  air  which  furrounds  it,  and 
attratts  its  heat  ;  and  confequently,  death  muff; 
enfue. 

r 

Obf.  3.  But  on  the  contrary,  when  a  Ma-,1 
expofed  to  a  frojly  air ,  perceives  the  coldnefs 
and  torpor  arifing  from  his  body  being  deprived 

of 
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or  its  heat,  fafler  than  the  involuntary  mufcles 
can  furnifh  it,  If  he  throws  the  voluntary  mufcles 
into  aflion,  by  exercijey  the  quantity  of  heat  ge¬ 
nerated  by  tne  united  affions  of  both  the  volun¬ 
tary  and  involuntary  mufcles,  will  be  fufficient  to 
warm  every  part,  and  recover  and  maintain  his 
natural  temperature  ;  although  the  air  Hill  fhall 
continue  to  attract  the  heat  from  the  furface  as 
before.  The  quantity  of  heat  neceiTary,  to  keep 
np  the  natural  warmth  of  the  body,  and  afford  a 
continual  fupply  to  the  cold  frofly  air  around  it, 
muff  therefore  be  very  confiderable  ;  and  a  great 
part  of  it  mull  be  generated  by  the  a&ions  of 
the  voluntary  mufcles,  becaufe  the  involuntary 
mufcles  alone ,  could  not  keep  the  body  from  ftarv- 
ing,  and  confequently  foon  becoming  lifelefs  and 
cold  as  the  air  to  which  it  was  expofed. 

But  fince  an  animal  at  reft,  is  fupplied  with 
iufficient  heat  by  the  affion  of  the  involuntary 
mufcles  alone,  to  fupport  its  natural  warmth,  and 
ad  us  functions  in  a  temperate  atmofphere  :  9tis 
evident,  that  if  the  voluntary  mufcles  alfo  be 
thrown  into  aftion,  a  greater  quantity  of  heat 
muff  be  produced,  and  thrown  off'  from  the  fur- 
j  m  any  given  time,  than  when  they  were  at 

reft. 
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reft  and  the  involuntary  mufcles  alone  were  m 

•  / 

aftion.  To  prove  that  this  conclufion  is  m  reality 
a  fa£l,  I  made  the  following  Experiment. 


Experiment  l. 

The  temperature  of  the  atmofphere  being  63°. 
of  Fahrenheit’s  thermometer,  I  took  two  pints  of 
water  from  a  pump,  its  temperature  ,56  .  put  it 
into  a  bladder,  and  introduced  my  naked  hand  in- 
to  the  bladder  and  water  ;  when  fitting  down  I 
remained  at  reft  for  13  minutes.  I  then  withdrew 
my  hand,  and  found  that  the  temperature  of  the 
water  was  63°.  fo  that  my  hand  during  15  mi¬ 
nutes,  while  my  body  was  at  rejl ,  and  the  invo¬ 
luntary  mufcles  alone  were  in  a&ion,  had  thrown 
off  heat  fufficient  to  raife  the  temperature  of  tzvo 
pints  of  water,  from  56  to  63°.  ;  therefore  it  had 
communicated  70.  of  heat. 

Experiment  2. 

I  then  introduced  my  other  hand  into  two 
pints  of  water,  from  the  fame  pump,  and  of  the 
fame  degree  of  heat  as  the  former,  i.  e.  ,56,  con¬ 
tained  in  another  bladder  ;  I  then  threw  the  vo¬ 
luntary  mufcles  into  ftrong  exercife  for  15  minutes ; 

at 
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at.  the  end  of  which  time,  I  found  the  tempera- 

tUre  of  the  water  to  be  66°.  fo  that  my  hand 
during  a  quarter  of  an  hour’s  exercife,  had 'railed 
tne  temperature  of  two  pints  of  water  from  5S 
to  66°.  that  is,  had  communicated  io°.  of  heat  : 
confequently,  the  exercife  of  the  voluntary  muf- 
cles  111  15  minutes  time,  had  produced  fo  much 

lleat’  as  raifed  the  temperature  of  two  pints  of 
'v  .iter  3  .  that  is,  from  63°-  (to  which,  by  expe- 
limeut  tit,  the  action  of  the  involuntary  mufcles 
might  be  fuppofed  to  have  railed  it,)  to  66° ■  only 
•>y  the  heat  flowing  off,  from  fo  fmall  a  part  of 
(He  Unface  of  the  body  as  the  hand,  and  that  too 
one  of  the  extremities,  where  the  torpor  at  firft 
produced,  might  be  fuppofed  to  check  the  circu¬ 
lation,  and  confequently  to  lefTen  the  quantity  of 
heat  It  would  otherwife  have  thrown  off,  proper- 
nonate  to  the  reft  of  the  fiiriace} 

hint  thinking  that  It  I  had  taken  more  time,  or 
lels  water,  in  trying  the  experiments,  the  differ¬ 
ence  of  the  1  el ults  would  have  been  greater,  I 
made  the  following  experiments. 


G 
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Experiment  3, 

The  Thermometer  being  at  59° *  *n  open, 
air,  I  introduced  my  hand  into  a  bladder  con¬ 
taining  one  pint  ot  water,  at  ^6°.  ;  alter  the  expi¬ 
ration  of  15  minutes,  during  which  time  all  the 
voluntary  mufcles  were  kept  free  Irom  exertion,  I 
found  that  the  temperature  ot  the  water  was  raifed 
to  65 °*  ;  confequently  my  hand  had  communi¬ 
cated  to  the  pint  of  water  9°*  of  heat  ;  that  is,  had 
raifed  it  from  56  to  65°*  in  15  minutes,  the  invo¬ 
luntary  mufcles  alone  being  in  aftion  ;  lor  the 
heat  communicated  by  the  air  at  59,  to  water  at 
56°,  in  fo  fhort  a  fpace  of  time,  was  not  worth 
notice  ;  but  in  Exp.  ill.  where  the  air  was  63, 
and  the  water  56,  fome  allowance  might  have 
been  made,  if  the  experiment  had  required  fuch 

nicety. 

Experiment  4. 

The  fame  day  I  introduced  my  other  hand  in¬ 
to  another  bladder,  containing  one  pint  ol  water, 
of  the  fame  degree  ol  heat  with  the  former,  i.  e. 
56  ;  -I  then  threw  the  voluntary  mufcles  into  llrong 
exercife,  which  I  continued  during  the  fame  fpace 
of  1q  minutes  ;  when  withdrawing  my  hand,  and 

introducing 
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introducing  the  thermometer,  I  found  the  heat  of  the 
water  was  73°*  :  confequemly,  the  united  a&ions  of 
both  involuntary  and  voluntary  mufcles,  dunng 
minutes  time,  had  generated  fo  much  heat ,  that 
befides  prefer ving  the  temperature  of  the  body  at 
98,  in  the  air  at  59°*  fo  much  had  been  thrown 
off  from  the  fur  face,  that  even  that  fmall  part  of 
it,  the  hand ,  had  communicated  fo  much  heat  to 
one  pint  of  water,  as  had  railed  its  temperature 
from  56  to  73°‘  that  is,  17°*  ;  but  it  feems  from 
Experiment  3.  that  the  involuntary  mufcles  aionc 
would  have  communicated  9°*  ;  confequemly  the 
the  a£hon  of  the  voluntaxy  mufcles,  had  commu¬ 
nicated  the  other  8°*  If  then  the  aftion  of  the 
voluntary  mufcles  during  15  minutes,  geneiated  io 
much  heat  as  railed  the  temperature  of  one  pint 
of  water  from  65  to  730*  by  the  heat  thrown 
off  from  the  hand  :  how  great  muff  have  been 
the  quantity  thrown  off  from  the  whole  iiuta^c, 
which  that  mufcular  exertion  had  generated  ! 

But  although  fo  great  a  quantity  of  heat  is  ge¬ 
nerated  by  mufcular  action,  the  mufcles  themjclves 
afford  not  any  part  of  its  compofition,  but  are 
only  the  agents,  which  combine  the  principles  ok 
which  it  is  cojnpofcd  together  ;  and  one  effential 
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part  is  furnifhed  by  the  nervous  fluid ,  without  which 

\  ■ 

the  mufcles  can  neither  aft,  nor  produce  heat. 

It  occur’d  to  me,  that  perhaps  it  might  be  ob- 
jefled,  that  this  increafe  in  the  quantity  of  heat, 
thrown  off  in  confequence  of  exercife,  might  not 
have  been  produced  by  the  increafed  influx  of  the 
nervous  fluid,  but  by  the  increafed  aftion,  motion, 
attrition,  or  friffion  between  the  different  particles 
of  which  the  folids  and  fluids  are  compofed, 
which  mufl  take  place  in  great  exercife  of  the 
mufcles.  Therefore,  to  convince  myfelf  whether 
increafed  mufcular  motion  was  necefTary,  to  pro¬ 
duce  an  increafe  in  the  quantity  of  heat,  generated 
by  an  animal  in  any  given  time  ;  oiy  not  ;  I 
made  the  following  experiments. 

Experiment  g. 

The  temperature  of  the  air  in  my  room  was 
590.,  of  the  water  I  employed,  440.,  when  I  im- 
jnerfed  my  hand  into  one  pint  of  it,  contained  in 
a  bladder  ;  then  fitting  without  voluntary  motion, 
or  exertion,  for  15  minutes,  I  found  by  with¬ 
drawing  my  hand,  and  introducing  the  thermome¬ 
ter,  that  the  heat  of  the  water  at  the  expiration 
of  that  time,  was  raifed  to  57 °.  ;  fo  that  my  hand 

and 
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and  the  air  in  the  room  together,  had  commu¬ 
nicated  to  it  130.  of  heat. 

Experiment  6. 

I  then  (the  temperature  of  the  air  in  the  room* 
and  of  the  water,  being  the  fame  as  in  the  for- 
mer  experiment)  introduced  my  other  hand,  into 
the  fame  quantity  of  the  water,  in  another  blad¬ 
der  ;  and  feated  myfelf  with  my  back  againft  a 
wall  :  my  feet  Jlrongly  pufhing  againh  a  largo 
book-cafe,  firmly  fixt  by  its  weight  :  and  my  arms 
forcibly  f  retched  out.  By  this  exertion,  the  ga- 
ftrocnemii,  vafti,  glutaei,  pecforales,  Sc  tricipites 
brachiales  mufcles  particularly,  were  thrown  into 
Jlrong  contrattion  ;  in  that  Hate  I  kept,  them  15 
minutes  ;  confequently  as  free  from  motion  or 
friBion ,  as  in  the  5th  Experiment  ;  at  the  expi¬ 
ration  of  which  time,  by  introducing  the  thermo¬ 
meter,  I  found  the  temperature  of  the  water  was 
62°  ;  but  by  the  5th  Exper1.  it  feems,  that  the 
air  in  the  room  and  the  hand,  by  the  atfion  of 
the  involuntary  mufcles  alone ,  would  in  the  lame 
time  have  raffed  it  to  £7 :  confequently,  by  the 
contraction  of  thefe  lew  mufcles,  without  any  mo¬ 
tion  of  their  fibres,  fo  much  nervous  fluid  had 
been  tranfmitted  to,  and  through  them,  by  the 

brain 
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brain  and  nerves,  as  by  that  immobile  exeition, 
had  been  converted  into  heat>  fufficient  to  raife 
the  temperature  of  one  pint  of  water,  from  57  to 
to  62°,  by  the  quantity  only  thrown  off  by  the 
hand  ;  which  had  therefore  communicated  to  the 
pint  oi  water  50.  of  heat ;  and  as  the  left  ol  the 
furface  of  the  body,  muft  have  thrown  off  at  leaft 
an  equally  proportionate  quantity  :  it  is  evident, 
that  the  heat  generated  by  this  partial  mufcular 
exertion,  where  neither  motion  nor  attrition  were 
concerned,  muft  have  been  very  confiderable  in¬ 
deed  l 

It  appears  evident  therefore,  that  a  mujele  is 
thrown  into  a&ion  or  exertion,  or  iri  other 
words,  is  excited  by  the  influx  ol  the  nervous 
Jluid ;  fo  that  when  this  nervous  fluid,  is  not 
tranfmitted  from  the  brain,  in  confequence  of  vo¬ 
lition  or  irritation,  the  voluntary  mufcles  in  the 
firft  cafe,  or  involuntary  in  the  fecond,  are  not 
excited. 

It  is  likewife  evident,  that  this  nervous  fluid 
is  a  reality  or  entity  ;  tranfmitted  from  the  brain,  by 
the  nerves,  to  the  mufcles  ;  fo  that  when  this 
communication  is  interrupted,  and  the  injlux  ol 

this 
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this  nervous  fluid  to  the  mufcle  is  prevented,  its 
attion  ceafes. 

It  is  alfo  equally  clear,  that  the  nervous  fluid 
does  not  excite  a  mufcle  to  aft,  by  becoming 
fixt  or  rtjident  there  :  but  by  palling  through,  or 
along  the  fibres  of  the  mufcles  ;  from  this  faft, 
that  when  a  mufcle  is  excited,  it  the  continual  in¬ 
flux,  or  fircam  of  nervous  fluid,  palling  from  the 
brain  through  the  mufcle,  be  interrupted,  by  ty¬ 
ing  or  cutting  the  communicating  nerve,  its  ac¬ 
tion  immediately  ceafes. 

’Tis  alfo  as  evidently  proved,  that  the  quantity 
of  heat  generated  by  a  living  animal,  is  in  pro¬ 
portion  to  the  mufcular  exertion  :  and  confe- 
quently  to  the  quantity  of  nervous  fluid  palling 
along  the  fibres  of  the  mufcles.  And  the  laft  Ex¬ 
periment  proves  beyond  a  doubt,  that  this  heat 
is  not  produced  by  motion ,  or  attrition  ot  the 
parts  of  which  an  animal  is  compofed  :  but  by 
the  nervous  fluid  when,  or  after  palling  along  the 
fibres  oi  a  mufcle,  or  mufcles. 


Since 
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Since  then  the  tranfmiflion  of  the  nervous 
fluid  through,  or  along  mufcular  fibres,  is  neceffary 
to  excite  them  to  aftion  :  and  fince  the  confe- 
quence  of  that  tranfmiflion  or  excitation,  is  the 
generation  of  heat  ;  the  next  thing  to  be  en¬ 
quired  into,  is  the  nature  and  chemical  properties 
of  this  nervous  fluid. 


SECTION 
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SECTION  IV. 


I 

On  the  Nature,  or  leading  Chemical  Principle  of 

the  Nervous  Fluid. 


R  O  M  the  preceding  confiderations,  the  ner¬ 
vous  fluid  appears  to  be  an  eflential  part  in 
the  compofition  of  heat,  fupplied  by  the  brain: 

The  Brain  itfelf  feems  to  be  a  glandular  mafs, 
fupplied  with  a  greater  quantity  of  arterial  blood 
m  piopoition  to  its  bulk,  than  any  other  part  of 
the  body,  except  the  Lungs,  by  the  carotid  and 
vertebral  arteries,  which  are  the  fir  A  confiderable 
branches  fent  off  by  the  Aorta. 

II  the  quantity  of  blood  fent  from  the  heart  to 
the  brain,  be  fuddenly  and  greatly  diminifhed,  or 
interrupted,  in  its  paffage  through  the  carotids, 
the  brain  wanting  that  firmnefs,  plenitude  or  ten- 
fion,  which  the  blood  veifels  naturally  fupporr., 
becomes  collapfed  or  flaccid  ;  in  confequence  of 
which,  it  loles  its  power  of  impelling  the  nervous 
Hiud  along  the  nerves,  to  the  voluntary  and  in- 

J 

voluntary  mufcles  in  proper  quantity;  hence  arife 

H  relaxation. 
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relaxation,  fyncope  and  death,  as  is  evident  from 
great  and  fudden  Ioffes  ot  blood. 

If  the  blood  be  not  duly  fupplied  with  chyle, 
prepared  by  the  ftomach  &c.  from  proper  food 
or  nutriment,  it  foon  becomes  impoverilhed  by  the 
aflion  of  the  brain,  the  quantity  of  nervous  fluid 
ferreted  will  be  gradually  lefs  and  lefs,  till  at 
length  the  blood  becomes  quite  exhaulled  ;  the 
Brain  thus  deprived  of  fupport,  foon  parts  with 
its  {lender  ftore  to  the  involuntary  muffles  or 
others,  and  after  a  gradual  diminution  ot  power 
and  aftion  in  all  the  funftions,  the  ffenes  doles 

in  death. 

5Tis  evident  therefore,  that  the  tree  and  equable 
a&ion  of  the  brain  and  nerves,  depends  upon  a 
proper  plenitude  and  firmnefs  ot  the  blood  veffels 
fupplying  the  brain  :  the  quantity  of  nervous  fluid 
upon  that  of  the  nutrimental  part  in  the  blood  : 
and  that  upon  the  food  taken  into,  and  digefted 
and  aflimilated  by  the  ftomach,  bowels  See.  there¬ 
fore,  the  nervous  fluid  is  fupplied  by  that  part  ot 
the  food,  which  after  due  digeftion  and  prepara¬ 
tion  by  the  ftomach  &c.  is  abforbed  by  the  lac- 
teals,  and  commixt  with  the  blood. 


Now, 
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Now,  as  was  before  intimated  p.  38;  >  all  tliofe 
fob  fiances  which  afford  proper  nourifhment,  con¬ 
tain  phlogifton  as  one  neceffary  ingredient ;  and  as 
in  cafe  - of  great  exhauftion  of  the  nervous  fluicf 
by  violent  mufcular  exertions  &c.  the  moll  fudden 
refrefhment  and  reinvigOration,  is  obtained  from 
thofe  matters  which  contain  much  phlogifton,  in 
the  moll  detached  ftate,  as  wine,  ardent  fpirits; 
Sc c.  it  is  natural  to  conclude,  that  the  nervous 
fluid  contains  phlogijlon ,  as  one  of  its  effential 
parts  ;  therefore,  the  food  fupplies  the  brain  with 
phlogifton,  as  certain  inflammable  matters  do  the 
lamp  ;  was  before  hinted  from  analogy,  p.  39. 

:  •••').  j ,;.i. •.  iu\r  tnc:jct2  4  cj  :o  jo  r  1 

If  then,  as  is  prefumed  from  the  preceding  eon* 
fiderations,  the  nervous  fluid  be  of  a  phlogiftic 
nature  :  and  heat  be  produced  by  the  combination 
of  phlogifton,  with  a  certain  part  ot  atmofpheric 
air  :  and  the  refpiration  ot  air  be  as  neceffary  to 
the  continuation  of  animal  life,  and  the  generation 
of  animal  heat,  as  it  is  to  the  fupport  of  the 
flame  of  a  lamp,  and  the  production  ot  the  heat 
of  combuftion,  it  will  follow,  that  the  air  during 
refpiration^  mull  communicate  this  effential  part 
of  its  compofition  to  the  animal  body  ;  or  rather, 
to  the  blood ,  by  that  natural  and  neceffary  aClion 

expo  fed 
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expofed  to  its  influence,;  and  if  it  be  a  fa£l, 
that  blood  does  imbibe  this  eflential  part  of  the 
atmofpheric  air,  when  expofed  to  its  aftion  in  the 
Lungs,  during  refpiration,  and  part  with  it  again, 
in  confequence  of  the  generation  of  animal  heat: 
it  will  be  a  convincing  proof,  that  a  nervous  jluid 
does  in  reality  exifi  :  that  it  is  of  a  phlogijhc  na¬ 
ture,  and  by  communicating  excitement  to  mufcu - 
lar  fibres,  is  left  in  fu.ch  a  ftate,  as  to  readily 
combine  with  the  ejfential  part  of  the  air ,  con¬ 
tained  in  the  blood ,  and  thus  form  the  heat  of 
animals,  i  .  ■ 

»  ’>  •  *  r  >  » 

*  '  i'  f  ?  r  *  • 
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The  fubje£l  of  the  next  Se&ion,  will  therefore 
be  an  attempt*  to  prove  that  this  eflential  part  of 
Atmofpheric  Air,  is  really  abforbed  by  the  Blood 
in  its  paflage  through  the  Lungs,  during  refpL 
ration? 


SECTION 


6t 
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SECTION  V. 

•  \  »  A  . 

f  ^  (  r  n 

' « >  !  J  f  l»  '  r;\  :  1  :• ;  off!  J £ 

the  change  produced  in  the  Blood,  hy  its  ex- 
pofure  to  the  adlion  or  influence  of  Atmofpheric 
Air  in  the  Lungs ,  during  refpiration . 

l  .  .  !•  ,T  •  r  <r 

'  M  •  *4  <••«- an.;  /  .  •  ,  j  f  nci 
"  ■'  ;il‘  -‘C-r:.  \i  J  Jliolm  :,C.  j-:.j 

/^\NE  obfervation  worthy,  of  attention  is,  that 
the  fame  quantity  of  blood  pafles  through 
the  lungs,  in  any  given  time,  as  through  the  reft 
of  the  body  ;  becaufe  no  blood  is  tranfmitted 
from  the  heart  by  the  aorta,  but  what  is  re¬ 
ceived  from  the  pulmonary .  veins,  immediately 
after  it  hath  been  expofed  to  the  aftion  of  the 
air  in  the  lungs. 


It  the  blood  in  the  vena  cava,  or  pulmonary 
arteries  be  examined,  it  is  found  to  be  of  a  dark 

i 

red,  or  blackijh  colour  ;  but  after  having  been 
expofed  to  the  influence  of  the  air,  it  is  return¬ 
ed  by  the  pulmonary  veins  to  the  heart,  of  a 
bright  red  colour,  to  be  conveyed  by  the  arte¬ 
ries,  to  fupport  the  ftm&ions  of  every  part  of 
the  body.  •  ,  ■ 


The 


The  fame  change  of  colour,  is  alfo  produced 
by  expofing  blood  taken  from  the  veins  of  an 
animal,  to  the  atmofphenc  air  j  theiefore  tis 
evident,  that  this  change  of  colour  is  effefted  by 
the  action  of  the  air.  . 


But,  if  this  venous  blood,  be  expofed  to  air 
that  hath  been  refpired,  or  burnt  ’till  it  would 
ho  longer  fupportdife  or  combuftion,  ;it  does  not 
acquire  this  florid  red 'colour,  but  ftill  remains 
black  ;  or,  ifWiS  black  or  venouS  blood,  be 


expofed  to  a  proper  quantity  of  common  air,  that 


quantity  will  be  diminifhed,  and  the  refiduum  un¬ 
fit  for  either  refpiration  or  combuftion. 


It  appears  then,  that  a  certain  part  of  the  at- 
mofpheric  air  is  deftroyed,  decompofed  or  ablorbed 
by  refpiration,  combuftion,  and  by  expofing  to  it, 
a  quantity  of  black  or  venous  blood  ;  and  that  it 
is  the  fame  kind  of  air  that  is  deftroyed,  or  ab- 
forbed  in  each  procefs  ;  and  to  this  part  of  the 
common  air,  Philofophers  have  given  different 
names,  as  Empyreal  Air,  Vital  Air,  Dephlogifti- 
cated  Air,  Air  eminently  refpirable  &c.  but  the 

(hortelt  and  perhaps  as  good  a  name  for  it  as 

any, 
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any,  is  that  of  Pure  Air ,  which  I  fhall  therefore 
make  ufe  of  through  the  remaining  pages. 


Dr,  Prieftley  and  others,  have  fuppofed,  that 
the  change  produced  by  expofmg  venous  blood 
to  the  air,  is  in  confequence  of  the  air,  by  its 
fuperior  attraftion,  depriving  it  of  phlogifton, 
which  gives  it  the  dark  colour ;  therefore  the 
air  attra&ing  this  phlogifton,  leaves  the  blood  of 
its  natural  florid  colour.  If  this  be  the  only  ufe 
of  refpiration,  ’tis  evident  that  the  only  change 
which  ought  to  be  produced  in  the  air  refpired, 
or  expofed  to  venous  blood,  mull  be,  that  it 
hath  received  a  quantity  of  phlogiflon,  without 
parting  .with  any  thing  to  the  blood  5  and  the 
only  change  in  the  blood,  its  having  parted 
with  phlogiflon,  to  the  air,  without  having  re¬ 
ceived  any  thing  from  it  ;  But,  as  air  fuffers  the 
fame  change  from  combuftion  as  from  refpiration, 
it  is  evident,  that  if  refpiration  renders  air  im¬ 
pure  only  by  imparting  to  it  phlogifton  ;  combuf. 
tion  alfo  muft  render  it  foul  by  communicating 
phlogifton,  without  taking  any  thing  from  it. 
But  M.  Lavoifier  from  experiments  boldly  aflerts 

direttlv 

*  J 
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direaiy  the  contrary.  He  fays  *  that  if  Mercury 
be  calcined  in  vital  air  perfe&ly  pure,  it  may  be 
abforbed  to  the  laft  particle  ;  but  if  the  operation 
be  interrupted  before  all  the  vital  air  be  abforbed, 
the  refiduum  is  not  in  the  leaft  altered,  that  is, 
it  contains  no  more  phlogifton  than  was  contain¬ 
ed  in  the  original  quantity  of  air  employed. 

If  fo,  and  fo  I  have  not  a  doubt  but  it  is,  as 
the  change  produced  in  the  air  by  combuftion  and 

refpiration 


*  “  Les  partifans  de  la  doclrine  de  Stalh,  font  perpe*. 
tueliement  dans  de  femblables  embarras :  fi  on  leur  demande 
ce  qui  fe  pafle  lorfque  Ion  calcine  du  mercure  dans  l’air  vital, 
les  Phyficiens  anglois  repondront  qu’a  mefure  que  le  phlogif- 
tique  fe  degage  du  metal,  il  fe  combine  avec  fair  dans  lequel 
on  opere,  &  qu’il  le  change  en  air  fixe  ou  en  air  phlogiftique  ; 
mais  cette  aflertion  eft  encore  abfolument  contraire  aux  faits. 
Lorfque  l’on  opere  fur  de  fair  vital  abfolument  pur,  on  peut 
l’abforber  jufqu  a  la  derniere  goutte,  &  ft  l’on  interrompt 
l’operation  avant  que  l’abforbtion  ait  ete  complete,  la  por- 

•  •  i  ,  "  i 

tion  d’air  vital  qui  refte  n’eft  nullement  alteree,  elle  ne  con- 
tient  exaftement  que  la  meme  quantite  d’air  mephitique  qui 
etoit  contenue  originairement  dans  la  totalite  de  I’air  qu\on 
a  employed  Hiftoire  de  L’Academie  &c.  Annee  1783. 
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rerpiration  is  the  fame ,  it  will  naturally  follow, 
that  the  Blood  does  not  impart  phlogiiton  to  the 
air  in  the  lungs  ;  that  the  alteration  produced  in 
the  nature  of  the  air,  is  the  lofs.  of  its  pure  air  ; 
and  that  the  change  of  the  colour  of  the  blood 
from  black  to  red,  is  effe&ed  by  this  Pure  Air , 
which  it  hath  abf orbed  during  its  paffage  through 
the  lungs. 

•  •  / 

As  a  further  proof  that  the  change  produced  in 
the  air  by  refpiration,  is  not  the  acceflion  of  phlo- 
gifton,  but  the  lofs  of  its  pure  air,  I  fhall  borrow 
fome  experiments  from  my  much  efteemed  Friend 
Dr.  E.  Goodwyn,  publifhed  in  his  valuable  Thefts 
at  Edinburgh,  1786.* 


Fie  took  a  quantity  of  air  containing  by  analy- 
fis,  phlogifticated  air  80  parts,  pure  air  18  parts, 
and  fixt  air  2  parts,  the  whole  making  100  equal 

X  parts. 


*  Differtatio  medica  inauguralis,  de  Morbo  morteque 
Submerforum  invekigandis. 


parts.  From  repeated  trials  lie  found,  *  that  the 
whole  received  and  returned  by  one  refpiration, 
gave  of  phlogifticated  air  80,  pure  air  and  fixt 
air  13  parts,  the  whole  98  equal  parts  ;  fo  that 
3^th*  part  of  the  whole  bulk  was  loft.  It  appears 
therefore,  that  the  air  by  one  refpiration  had 
buffered  a  lofs  of  13  parts  of  pure  air,  and  had 
gain’d  11  parts  ot  fixt  air,  the  quantity  of  phlo¬ 
gifticated  air  being  the  fame.  The  pure  air  there¬ 
fore  was  either  abforbed,  or  changed  into  fixt 
air  ;  but  that  it  was  abforbed  and  not  changed 
into  fixt  air,  his  qth  Experiment  feems  clearly  to 
prove  +  :  Four  ounces  of  blood  from  the  vena 

cava 


*  Tot  us  a'er ,  una  refpiratkne , 
receptuSy  anjiabat  ex  partibus: 
Aeris  phlogifticati  So 

Aeris  puri  —  1 8 

Aeris  fixi  —  2 


100 

p.  40.  - 


Tot  us  aery  ima  expiratioue , 
reddituSy  conjlabat  ex  partibus: 
Aeris  phlogifticati  80 

Aeris  puri  —  5 

Aeris  fixi  —  13 

98 


+  “  Experimentum  quartum.-— -Quartuor  unciae  fanguinis, 
«  vena  cava  ovis,  in  vas  vitreum  receptae,  illico,  aftioni 
centum  partium  aeris  atmofphaerici  jam  explorati,  objicie- 

bantur  ; 
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oava  of  a  fheep  were  expofed  in  a  glafs  vefTcl  to 
too  parts  of  the  preceding  kind  ot  air  :  the  dull 
dark  colour  was  prefently  changed  to  red  :  the 
volume  of  air  diminilhed,  and  about  Tyh‘  part 
of  the  whole  was  abforbed,  while  the  phlogifh- 
cated  and  fixt  airs  were  not  in  the  leaft  altered, 
confequently  the  part  abforbed  was  pure  air. 

When  the  fame  experiment  was  repeated  with 
eight  ounces  of  blood,  part  of  the  whole 

was  abforbed,  and  that  was  pure  air,  the  phlogif- 
ticated  and  fixt  airs  being  in  no  refpeft  altered. 

Thefe  Experiments  prove,  that  no  phlogifton  is 

abforbed  by  the  air  from  the  blood  during  refpi- 

ration,  as  was  fuppofed  by  analogy  from  M.  La- 

voifier’s  obfervations  on  combultion  ;  and  conle- 

quently, 

bantur :  ecce  fubito,  color  fanguinis  e  fafco  in  mbeum  rerte 
batur :  volumen  totius  aeris  decrefcebat ;  ipfiufque  circiter 
trigefima  pars  (fcilicet  quae  purus  aer  eratj  evanefcebat ;  dam 
nee  fixus  aer,  nec  phlogifticatus,  vel  minimum  immutarentur. 

Idem  experimentum  inftituimus,  o£fo  unciis  venofi  fan- 
guinis  utentes ;  tuneque  pars  totius  aeris  molis  vigefima,  fab 
puri  aeris  forma  abiit ;  caetejis  aeris  portiombus  haud  mu- 

tatjs.”  p.  45,  &  46- 
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fequently,  that  the  florid  red  colour  given  to  the 
blood,  by  expofmg  it  to  the  air,  is  not  produced 
by  its  parting  with  phlogifton  to  the  air,  and 
theiefore,  its  black  colour  is  not  owing  to  the 
fuperabundance  of  phlogifton  contained  in  it.  It 
appears  likewife  evident,  that  the  blood  circulating 
through  the  lungs,  does  not  produce  fixt  air  by 
decompofing  the  pure  air  ;  becaufe  when  it  ab- 
forbs  pure  air,  and  acquires  its  florid,  red  colour, 
out  of  the  body,  no  fixt  air  is  produced.  Perhaps 
this  fixt  air,  is  fee  reted  by  the  exhalent  veftels  of 
the  lungs,  and  thrown  off  as  an  excrdhientitious  mat¬ 
ter  .  upon  the  fame  principles,  as  the  vapour  of 
perfpiration  is  thrown  off  from  the  furface  of 
the  body. 

From  the  preceding  experiments  &c.  it  feems 
at  leaft  very  probable,  that  the  opinion  of  Dr. 
Prieftley,  and  others,  who  fuppofe  the  chief  ufe 
of  refpiration  is  to  free  the  blood  from  a  re¬ 
dundant  phlogifton,  is  erroneous  ;  and  that  the 
real  ufe  is,  to  ftp  ply  the  blood  with  pure  air. 

The  caufe  of  death  then  in  animals  expofed  to 
lmptu  e  air,  is  not  the  phlogifion  retained  in  the 
blood,  for  want  of  pure  air  to  carry  it  off:  but 

the 
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the  want  of  a  proper  fupply  of  that  pure  air  to 
the  blood,  which  by  circulating  through  the  muf- 
cles  &c.  hath  been  deprived  of  it.  For  if  the  re¬ 
tention  of  phlogillon  in  the  blood,  be  the  caufe 
of  death,  on  account  of  its  fedative  power,  why 
does  it  not  produce  the  fame  deleterious  effe&s 
upon  the  right  auricle  and  ventricle  of  the  heart, 
as  it  is  fuppofed  to  do  by  palling  unaltered  to  the 
left  ?  but  there  it  {hews  no  fuch  effecls  :  there¬ 
fore,  the  caufe  of  death  in  this  cafe,  cannot  be 
the  fedative  power  of  phlogillon,  retained  in  the 
blood. 

The  Pure  Air  therefore,  abforbed  by  the  blood, 
feems  to  aft  as  a  llimulus,  or  to  be  fome  way 
or  other  necelfary  to  excite  and  fupport  the  ac¬ 
tion  of  the  heart  ;  and  if  of  the  heart,  that  alfo 
of  every  other  involuntary  mufcle  ;  in  proof  of 
which  I  lhall  borrow  another  oi  Dr.  Goodwyn’s 
experiments,  which  for  the  conviction  it  carries 
along  with  it,  I  elleem  as  a  mod  beautiful, 
though  cruel  experiment.* 

v .  ,  „ 

*  ‘ f  Experimentum  feptimum ,-Cani  fuper  menfam  religato  fter- 
num  fuftulimus ;  tunc  pulmones  eodem  pa&o,  quo  in  experi- 
mento  fexto,  ope  follis,  acre  atmofphaenco  inflavimus.  Dum 

in 
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Exptr  7.  “  The  Sternum  of  a  Dog  tied  down 
upon  a  table  was  removed,  and  the  lungs  by 
means  of  a  proper  pair  of  bellows  were  inflated  ; 
whilft  air  was  thrown  in,  and  the  blood  circu¬ 
lated  through  the  pulmonary  veins  red  and  florid, 
the  left  ventricle  of  the  heart  and  the  arteries 
continued  to  beat  with  their  ufual  force.  A  pro¬ 
per  quantity  of  atmofpheric  air  being  thrown  into 
the  lun^s  and  there  confined,  the  blood  circula- 

O 

ting  in  the  pulmonary  veins  began  to  grow  black, 

and 

in  eos  infpirabamus,  et  fanguis,  per  pulmonum  venas  tran- 
£ebat  rubeus  et  floridus,  finifter  cordis  ventriculus,  et  arteriae, 
more  et  vi  naturae  folitis,  pulfabant.  Totum  aera  atmofpha- 
ericum  in  pulmones  injeftum,  ibi  cohibuimus :  turn  fanguis, 
qui  pulmonum  venas  circuibat,  nigrefcere;  cor  et  arteriae 
minus  crebro  debiliufque  micare ;  donee  tandem,  fanguine, 
in  pulmonum  venis,  jam  nigro  et  penitus  venofo  evadente, 
cor  tardius  movebatur,  arteriarumque  pulfus  fenfim  evanefee- 
bant.  Sed  tunc,  acre  inclufo  exire  permiffo,  infpirationes, 
ope  follis,  redintegrabamus ;  et  fanguis,  qui  per  pulmonum 
venas  ibat,  gradatim  colorem  floridum  refumere :  cor,  eadem 
ratione,  revivifeere ;  omnefque  arteriae  magis  et  magis  crebro 
validiufque  pulfare  coeperunt ;  donee,  redeunte  rubro  colore, 
cor  et  arteriae,  naturae  folito  more,  pulfare  videbantur,&;c,M 


> 


p.  52. 
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and  the  motion  of  the  heart  and  arteries  became 
lefs  frequent  and  powerful,  till  at  length  the 
blood  in  the  pulmonary  veins  becoming  black 
and  like  venous  blood,  the  motion  of  the  heart 
became  hill  more  flow,  and  the  pulfation,  of  the 
arteries  gradually  became  imperceptible.  The  in¬ 
cluded  air  being  then  permitted  to  efcape,  air  again 
repeatedly  thrown  in  by  means  of  the  bellows, 
and  the  blood  palling  through  the  pulmonary  veins 
gradually  regaining  its  florid  colour,  the  heart 
again  began  to  recover  its  power,  and  the  arte¬ 
ries  to  beat  quicker  and  ftronger,  till  at  length 
its  red  colour  being  reftored  to  the  blood,  the 
heart  and  arteries  feemed  to  beat  with  their  na¬ 
tural  force.”  &c. 


All  thefe  experiments  and  obfervations  being 
confidered,  it  feems  allowable  to  draw  the  fol¬ 
lowing  conclulions : 

■  .  1 

/  .  * 

ifl.  That  the  Jlorid  red  colour  of  arterial  blood, 
is  produced  by  its  abforption  of  pure  air ,  whillt 
expofed  to  the  atmofpheric  air  in  the  lungs, 
during  refpiration. 


2nd.  That 
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2nd.  That  the  black  colour  of  venous  blood,  is 
owing  to  this  pure  air  being  decompofed ,  or  other- 
wife  defrayed,  or  taken  from  the  arterial  blood, 
as  it  circulates  through,  and  gives  fupport  to  the 
various  parts  of  the  animal  fyflem. 

3rd.  That  the  exigence  of  a  detached  or fnper- 
abundant  phlogifton  in  the  blood,  communicable 
to  the  air,  is  doubtful ,  or  at  moji  very  incon- 
fiderable. 

4th.  That  if  it  does  exifl  in  that  Hate,  it  does 
not  (hew  any  deleterious  or  fedative  elfe&s  upon 
the  heart,  while  in  the  right  ventricle  or  auricle, 
and  confequently  is  not  the  caufe  of  death,  when 
it  circulates  in  the  fame  ftate  to  the  left . 

5th.  That  the  florid  colour  of  the  blood  in  the 
pulmonary  veins,  left  auricle  and  ventricle  ol  the 
heart,  and  in  the  arteries,  is  the  only  criterion 
by  which  we  might  judge,  that  it  is  in  a  proper 
Jlate  to  fupport  the  phenomena  of  life  ;  that  this 
colour  depends  upon  the  prefence  of  pure  air , 
and  confequently,  that  the  caufe  ot  death,  when 
animals  are  deprived  of  this  pure  air,  is  the  want. 

of 
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of  a  proper  fupply  of  it,  to  the  Blood  by  the 
procefs  of  animation  deprived  of  it. 

Since  then  the  nervous  fluid  is  of  a  phlogiflic 
nature  :  pure  air  is  abforbed  by  the  blood  :  heat 
is  produced  by  the  combination  of  phlogifton  and 
pure  air,  and  this  combination  in  animals  is  effect¬ 
ed  by  mufcular  exertion  or  excitation,  the  next 
thing  to  be  explained  is,  how  the  nervous  fluid 
by  the  exertion  of  the  rnufcles,  is  fo  combined 
with  the  pure  air  in  the.  blood,  as  to  form  the 
heat  of  animals. 


K 
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SECTION  VI. 

The  manner  in  which  Animal  Heat  is  generated 
by  mufcular  Exertion . 

*|  T  hath  been  fhewn,  that  no  mufcle  can  aft 
without  an  influx  of  nervous  fluid,  nor  be 
kept  in  aftion,  without  a  continual  flream  of  that 
fluid  through  or  along  its  fibres. 

It  is  alfo  as  certainly  known,  that  if  the  artery , 

r 

or  arteries ,  fupplying  a  mufcle  be  comprefled,  or 
cut,  fo  as  to  interrupt  the  influx  of  blood  from 
the  heart  to  the  mufcle,  it  becomes  flaccid,  cold, 
and  at  length  paralytic  ;  therefore  ’tis  evident,  that 
the  aBion  of  a  mufcle,  and  its  power  of  genera¬ 
ting  heat  in  confequence  of  that  exertion,  in  a 
certain  degree  depends  upon  the  influx  and  circu¬ 
lation  of  a  proper  quantity  of  arterial  blood  through 
its  veflels,  as  well  as  upon  the  influx  of  nervous 
fluid  ;  and  that  if  it  is  not  duly  fupplied  with 
both,  it  becomes  paralytic,  and  lofes  ics  power  of 
generating  heat. 


It 


a 
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It  appears  fufficiently  evident  therefore,  that  ani¬ 
mal  heat  is  generated  in  the  iollowing  manner. 

When  certain  Ideas  or  volitions  are  excited  in 
the  brain ,  or  when  certain  feelings  or  motions  are 
produced  there,  by  the  aBions  of  certain  ftimuli 
upon  the  extremities  of  the  nerves  extended  to  the 
involuntary  mufcles,  and  by  thofe  nerves  commu¬ 
nicated  to  the  brain,  it  determines,  impels,  or 
tranfmits  along  the  nerves,  a  proportionate  quan¬ 
tity  of  the  nervous  fluid  ;  this  fluid  pafhng  along 
the  mufcular  fibres,  excites  them  to  contract  ; 
that  is,  increafes  the  attraction,  or  approximation 
of  the  particles  of  which  the  mufcular  fibres  are 
compofed,  to  each  other. 

i  v  . 

But,  from  the  preceding  confiderations,  it  ap¬ 
pears  that  this  attraction  between  the  component 
particles  of  which  the  mufcular  fibres  are  com¬ 
pofed,  is  not  produced  by  the  nervous  fluid  be¬ 
coming  fixt,  flationary,  or  combined  with  the  fibres 
of  the  mufcle,  but  by  moving  or  faffing  along  them  : 
therefore,  after  having  palled  the  fibres,  and  ex¬ 
cited  them,  it  muff  pafs  into  the  fluids  contained 
within  the  body  of  the  mufcle.  It  is  evident 
therefore,  that  the  nervous  fluid,  after  having  ex¬ 
cited 
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cited  the  mufcular  fibres,  muff  pafs  into  the  blood, 
contained  in  its  proper  veflels,  every  where  form¬ 
ing  fo  large  a  part  of  the  bodies  of  the  mufcles. 
This  nervous  fluid  therefore,  received  into  the  blood , 
unites  with  the  Pure  Air ,  contained  there,  and 
iojms  heat.  Perhaps  it  fullers  fome  change  in  the 
mode  of  combination  of  its  principles,  by  exciting 
the  fibres  of  the  mufcles,  which  renders  its  phlo- 
gifton  more  detached,  and  ready  to  combine  with 
the  pure  air  in  the  blood,  than  it  would  be  with* 
out  palling  along  the  fibres.  The  Blood  thus  de¬ 
prived  of  its  pure  air,  in  the  extremities  of  the  arte* 
ries,  by  its  union  with  the  phlogifton  of  the  nervous 
fluid,  becomes  black ,  and  is  returned  by  the  veins  to 
the  light  auncle  and  ventricle  of  the  heart,  to 
be  tranfmitted  by  the  pulmonary  arteries  through 
the  lungs,  there  again  to  receive  from  the  atmo, 
fpliei  ic  air,  a  frefh  fupply  of  pure  air,  by  which 
it  again  becomes  fit  for  the  purpofe  of  receiving 
phlogifion  trom  the  nervous  fluid,  when  commixt 
with  it  in  the  mufcles  during  their  a&ion  ;  and 
confequently  again  becomes  fit,  to  fupport  all  the 
funfiions  of  the  living  animal  body,  which  depend 
upon  motion  and  heat. 


From  all  then  that  hath  been  advanced  in  the  pre¬ 
ceding 
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ceding  part  of  this  tra&ate,  it  appears  allowable 
to  draw  the  following  conclufions. 

lft.  That  the  Brain  feparates  from  the  Bloody  a 
fubtile  elaftic  Jluid,  of  a  phlogiflic  nature. 

?:y.  .  ;  ilti.lv/  i*ii •  '  ed* 

2nd.  That  this  fluid  by  the  a&ion  of  the  Brain, 
in  confequence  of  volitions  arifing,  or  feelings  ex¬ 
cited  there  by  the  a6tion  of  ftimulating  matters 
u)  m  the  nerves  and  by  them  communicated,  is 
propelled  or  tranfniitted  along  the  nerves  to  the 
mufcles. 

3rd.  That  the  Fibres  of  mufcles,  by  the  ner* 
vous  fluid  thus  pafling  through  or  along  them, 
are  excited  to  contradl ,  owing  to  the  attra6fion 
between  the  folid  particles  of  which  the  mufcles  are 
compofed,  being  increafed  by  the  energy  of  the 
nervous  fluid  pafling  through  them. 

•  •  »  •  i  *  i  •  i  *  "  .  -  * 

4th.  That  the  nervous  fluid  does  not  remain 
fixt,  or  united  with  the  fibres  of  mufcles,  but 
‘  fajjes  into  the  Blood ,  contained  in  the  veffels  of 
the  mufcles. 
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I 


78  On  ANIMAL  HEAT. 

5th.  That  the  principles  of  which  the  nervous 
fluid  is  compofed,  are  fo  difpofed  after  giving 
excitement  to  mufcular  fibres,  that  the  phlogzjlon , 
which  forms  one  effential  part  of  it,  is  capable  of 
forming  an  union  with  the  pure  air,,  contained  in 
the  Blood  with  which  the  mufcles  are  fupplied  by 
the  arteries.  ,  \ 

/ 

\  .  .  i  * 

—  }  \  '  )  _  '  .  '  * .  '•  r,  -  )  i  1  » 

6th.  That  this  combination  of  the  phlogifton 
of  the  nervous  fluid,  with  the  pure  air  contained 
in  the  blood,  forms  heat ;  and  confequently 

7th.  That  the  quantity  of  heat  generated  by  a 
living  animal,  mull  be  proportionate  to  the  quan¬ 
tity  of  nervous  fluid  thrown  into  the  Blood  :  and 
that  to  the  degree  of  mufcular  exertion  ;  and 
therefore 

8th.  That  the  quantity  of  mufcular  exertion,  and 
heat  produced  in  confequence  thereof,  mull  re¬ 
quire  a  quantity  of  pure  air ,  proportionate  to  the 
quantity  of  nervous  fluid.  Therefore  it  muft 
follow, 

9th.  That  the  degree  of  quicknejs  of  the  circu¬ 
lation  of  the  Blood ,  or  the  number  of  contraflions 

of 


On  ANIMAL  HEAT, 


79 


of  the  heart,  mutt  be  proportionate  to  the  quan¬ 
tity  of  nervous  fluid  pafling  into  the  Blood  :  to 
the  quantity  of  heat  generated :  or  to  the  exer¬ 
tion  of  the  mufcles  ;  and  consequently, 

10th.  That  the  more  quickly  the  blood  circu¬ 
lates  thro’  the  arteries  of  the  mufcles,  and  be¬ 
comes  deprived  of  its  pure  air  as  fucb,  the  more 
quick  mu  ft  be  its  return  to  the  heart ,  and  circu¬ 
lation  through  the  Lungs  ;  and  the  more  frequent 
mu  ft  be  the  refpirations ,  to  ref  ore  to  it  the  quan¬ 
tity  of  pure  air  that  is  loft,  by  the  formation  of 
heat  by  its  union  with  the  phlogifton  of  the  ner¬ 
vous  fluid. 

The  firft  feven  conclufions  appear  to  me  to  be 
already  fufficiently  proved,  and  the  8th.  9th.  and 
10th.  to  arife  naturally  from  them.  If  therefore  in 
the  next  Seftion  thefe  laft  cone  lull  ons  be  fliewn  to 
be  not  falfe  :  it  will  be  a  proof  that  the  former 
are  juft,  and  the  principles  from  which  they  were 
drawn,  true . 


S  E  C  T  I  O  N 
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SECTION  VII. 

The  degree  of  mufcular  exertion  being  increafed  or 
dimimfied ,  is  always  accompanied  with  a  propor¬ 
tionate  increafe  or  diminution  of  afflion,  in  the 
'Heart  and  Lungs. 

A  N  I  M  A  L  Heat  being  a  compound,  pro- 
“*•  duced  by  the  mixture  of  the  nervous  fluid  with 

pure  air,  and  that  combination  the  refult  of  muf¬ 
cular  exertion,  it  muff  of  neceflity  happen,  that 
« 

the  more  the  mufcles  are  exerted,  the  greater 
muff  be  the  quantity  of  nervous  fluid  thrown  into 
the  blood  contained  in  them  ;  and  confequently 
the  quantity  of  pure  air  neceflary  to  form  heat 
by  faturating ,  or  combining  with  that  mcreajed 
quantity  of  nervous  fluid,  muff  alfo  be  propor¬ 
tionately  greater  :  therefore  a  greater  quantity  of 
blood  muff  be  required  to  fupply  it.  But  as  the 
quantity  of  blood  contained  in  the  mufcles,  is  per¬ 
haps  nearly  the  fame  during  their  contra£lion  as 
when  relaxed,  the  only  means  of  increafing  the 
quantity  fupplied  to  the  mufcles,  in  any  given 
time,  is  by  quickening  or  accelerating  the  motion 
of  the  blood  through  them. 


That 
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That  this  accelerated  motion  of  the  Blood,  Ihould 
eXaclly  “rrefpond  with  the  degree  of  excitement 
m  the  mufcles,  his  necelTary,  that  the  motion  or 
exertion  of  the  Heart,  Ihould  always  bear  a  cer¬ 
tain  proportion,  to  tire  united  exertions  of  the 
other  mufcles.  —  And  as  the  quantity  of  pure  air 
deltroyed  or  decompofed  in  the  Blood,  is  propor¬ 
tionate  to  the  quantity  of  nervous  fluid  thrown 
in  by  mufcular  exertion,  his  evident,  that  10  f up. 
ply  this  lofs  of  pure  air  to  the  Blood,  as  fajl  as 
it  is  deltroyed,  the  exertions  of  the  Lungs,  or 
number  of  Refpirations,  mult  alfo  be  proportionate 

to  the  exertions  of  the  mufcles  of  the  other  parts 
of  the  body. 

> \  i j \\  ,  ;  '  c  ■  - 

To  fatisty  myfelf  of  the  truth  of  thefe  conch.  * 

flons,  I  made  the  following  obfervations  and  expe- 
rimenits.  1 

/  *  k 

At  the  time  of  trying  the  5th  Exp"  Se£t.  3. 

<52’  ohferved  that  the  temperature  of  the  air 
in  tiie'  room  was  6g,  the  number  of  the  pulfa- 
tions  ol  the  heart  were  70,  and  the  refpiratioris 

18  in  3  minute’  wh™  I  began  the  experiment  ; 
and  as  my  body  remained  at  reft  all  ihe  time  of 
'bat  experiment,  I  repeatedly  found  the  number 
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of  pulfations  and  refpirations  remain'd  the  fame, 
and  fo  continued  ’till  I  began  with  Exp1,  6. 

But  foon  after  my  mufcles  were  thrown  into  that 
{fate  of  contraction,  or  exertion,  there  mention- 
ed,  I  found  the  number  of  refpirations  in  the 
minute,  was  augmented  to  36,  and  of  the  pulfa¬ 
tions  of  the  heart  to  101,  and  there  continued 
till  the  experiment  was  finifned,  and  the  mufcles 
were  relaxed.  So  that  to  form  the  quantity  of 
heat  capable  of  raifing  one  pint  of  water  5°*  that 
is,  from  57  to  62,  by  being  only  expofed  to  that 
Email  part  of  the  furface  of  the  body  the  hand, 
fo  much  pure  air  had,  been  deftroyed  in  confe- 
quence  of  the  exertion  of  thofe  voluntary  mufcles, 
as  had  required  an  addition  of  18  refpirations  per 
minute,  for  15  minutes,  to  refiore  it  to  the  Blood  ; 
and  to  Jupply  it  fajl  enough  to  combine  with  the 
nervous  fluid,  neceffarily  flowing  into  the  blood, 
after  giving  this  degree  ol  excitement  to  the  vo¬ 
luntary  mufcles,  the  heart  was  excited  to  contraB 
31  times  in  the  minute,  more  than  was  neceflary 
when  the  voluntary  mufcles  were  at  reft,  and  the 
involuntary  only  in  action. 

I  foon  convinced  myfelf  that  this  increeftd  ac¬ 
tion  of  the  heart  and  lungs,  was  not  produced  in 

confequence 
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ccmfequence  of  the  quantity  of  heat  generated,  01 
any  increafed  motion  of  the  folids— for  examin¬ 
ing  the  number  of  refpirations  and  pulfations 
when  fitting  Hill,  I  found  that  in  a  moment,  by 
violently  grafpmg  the  arms  ot  my  chair,  or  even 
ftretching  out  my  legs  with  force,  the  number  of 
refpirations  and  pulfations  were  greatly  increafed; 
and  that  always  in  proportion  to  the  degree  of 
mufcular  exertion.  This  increafed  ciclion  of  the 
heart  and  lungs,  or  mufcles  fubfervient  to  refpi- 
ratioh,  being  produced  at  the  fame  infant  in 
which  the  mufcles  began  to  be  excited,  muff  have 
arifen  from  the  fame  caufe ,  that  is,  an  increafed 
quantity  of  nervous  fluid  tranfmitted  to  them  by 
the  Brain,  proportionate  to  the  quantity  fent  to 
the  other  mufcles  at  the  fame  time  ;  and  this  in - 
creafed  quantity  is  tranfmitted  to  the  Heart  and 
Lungs,  fo  long  as  it  continues  to  flow  to  the 
other  mufcles. 

The  Lungs  and  Heart  therefore  agree  in  this 
refpeft,  that  each  receives  a  quantity  ot  neivous 
fluid  from  the  brain,  proportionate  to  the  quantity 
tranfmitted  to  all  the  other  mufcles  of  the  body  ; 
by  which,  their  motions  are  fo  regulated,  that 

the  Blood  is  always'  {applied  with  pure  air ,  in 

progprtion 
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proportion  to  the  demand  for  it  in  the  fyftern, 
by  the  a&ian  of  refpiration  ;  and  that  Blood  is 
always  font  to  the  mufcles  in  fuch  quantities  in 
any  given  time,  by  the  aHion  of  the  Heart,  as 
is  neceflary  to  fupply  a  quantity  of  pure  air,  fuf- 
jicient  to  faturate  the  nervous  fluid  flowing  into  it, 
from  the  excited  rnufcular  fibres  ;  and  this  fatu- 
rated  combination  forms  a  proportionate  quantity 
of  heat. 

But  befides  this,  it  is  neceflary  that  the.  heart 
be  poflefs’d  of  another  property,  that  is  of  being 
fenfible  to ,  rand  Jlimulated  by  heat ,  and  that  in 
proportion  to  the  quantity  of  it  inthefyjlem ,  whether 
generated  theie  or  not.  For  if  there  were  no 
provifion  in  the  Animal  (Economy,  for  the  ex- 
pulfion  of  heat,  in  proportion  to  its  generation, 
us  evident,  that  the  heat  during  violent  rnufcular 
exeitions,  would  be  accumulated  to  a  great  de¬ 
gree  ;  but  it  appears  from  the  preceding  obferva- 
tions  and  experiments,  that  it  is  not,  but  flows  off 
from  the  furface  in  an  increafed  quantity,  therefore 
:tis  equally  evident  that  there  is  fuch  a  provifion  in 
the  animal  ceconomv  ;  and  that  heat  is  never  ac¬ 
cumulated,  but  when  its  evaporation  from  the  fur- 
face  is  objlrudtd ,  by  fpafm,  or  fome  other  caufe, 

when 
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when  the  fun&ions  of  the  body  are  difordered ; 
and  that  then  the  accumulation  of  heat  forms 

\  j 

Fever,  or  inflammation. 

The  Heart  muft  therefore  have  the  property  of 
being Jiimulated  by  heat,  in  a  remarkable  degree; 
and  its  a&ion  muft  always  bear  a  proportion  to 
the  quantity  of  heat  in  the  body ;  and  the  quan¬ 
tity  of  blood  thrown  by  the  heart  to  the  furface , 
will  therefore  be  proportionate  to  the  quan¬ 
tity  of  heat  it  contains  ;  and  the  quantity  of 
evaporation  or  perfpiration ,  form’d  by  the  union 
of  that  heat  with  the  fluid  part  of  the  blood,  or 
perfpirable  matter,  will  again  be  in  proportion  to 
—  That  this  is  in  reality  the  cafe,  we  need 
only  confider  the  evident  increafe  of  evaporation 
from  the  furface,  during  violent  exercife,  to  be 
convinced.  For  in  a  temperate  air,  while  the 
body  remains  at  reft,  this  evaporation  is  irifenjible  i 
but  by  violent  exercife  it  becomes  fo  evident ,  as 
to  run  in  ftreams  down  the  furface  of  the  body, 
and  render  the  fub fiances  in  contact  with  it,  evi¬ 
dently  wet. 

'  *  7  ’  .  ■  a  '  ,  »  '  *  j  * 

The  degree  of  tnoifture  thus  communicated  to 

{he  air,  might  eaflly  be  determined  by  confining 

the 
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the  hand  in  a  bladder,  containing  a  certain  quan¬ 
tity  of  air,  in  the  fame  manner  as  I  employ’d 
the  water,  and  after  a  certain  time  of  reft,  and 
©f  exercife,  examining  the  degree  of  moifture  in 
each  cafe  communicated  to  the  air,  by  an  Hygro¬ 
meter  —  but  not  having  one  convenient  lor  this 
purpofe,  and  being  fully  fatisfied  of  the  fa£l  from 
the  preceding  obfervations,  and  confiderations,  I 
never  have  tried  the  experiment. 


However,  to  fatisfy  myfelf  that  the  Heart  is 
Jlimulated  by  heat,  uidependent  of  mufcular  exer¬ 
tion,  in  an  eminent  degree,  I  made  the  follow¬ 
ing  experiment. 

The  temperature  of  the  air  which  I  infpired, 
in  my  room,  was  6 o°*  the  number  of  pulfations 
of  the  heart  in  a  minute,  were  63,  and  of  refpi- 
rations  18'. 

I  then  placed  myfelf  fo  near  the  Fire,  that  the 
heat  communicated  to  my  fkin  was  112°*  and 
by  holding  the  thermometer  at  the  fame  diflance 
from  the  fire,  and  of  the  fame  height  with  my 
mouth,  I  found  the  air  I  infpired  was  alfo  heated  to 
112  —  after  fitting  in  this  manner  fome  minutes 

expofed 
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expofed  to  the  heat  of  the  fire,  I  examined  the 
ftate  of  my  pulfe,  and  found  the  number  of  pul- 
„  fations  were  increafed  to  100,  but  the  num¬ 
ber  of  infpirations  were  fcarcely  17  in  the  minute— 
the  perfpiration  was  now  fo  gieatly  increafed, 
as  to  become  fenfible  under  the  form  of  fweat. 
5Tis  evident  therefore,  that  the  number  of  the 
contraftions  of  the  heart  were  increafed  37 
in  a  minute,  by  the  Jliniulus  of  heat  alone  2  by 
which  the  determination  ot  blood  to  the  furface , 
and  confequently  the  evaporation  of  heat  from  it, 
were  increafed  to  preferve  the  temperature  of  the 
body,  as  near  as  pofiible  at  its  natural  ftandard. 

But,  tho’  the  heat  had  fo  evidently  increafed 
the  frequency  of  the  contractions  of  the  heart, 
the  number  ot  refpirations  were  rather  di minified 
than  increas’d  ;  the  reafon  of  which  perhaps  may 
be,  .that  the  degree  of  heat  neceffary  to  fupport 
the  animal  fun&ions,  requires  a  continual  fupply 
of  nervous  fluid  from  the  brain,  and  pure  air 
from  the  blood  to  fupport  it,  by  the  aftions  of 
the  involuntary  mufcles  ;  but,  in  this  cafe,  a  fm- 
ficient  quantity  ol  heat  was  fupplied  by  the 
fire  to  fupport  thole  actions,  whereby  a  lefs  ex¬ 
pellee  of  pure  air  became  neceffary,  and.  fewer 

refpirations. 
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re fpi rations  were  required  to  fupply  the  lofs.  Bnt 
be  that  as  it  may,  his  evident  that  the  number  of 
refpirations ,  is  always  proportionate  to  the  quan¬ 
tity  of  pure  air  deftroy’d  in  the  blood,  by  the 
generation  of  heat,  and  confequently  to  the  de¬ 
gree  of  mufcular  exertion  in  the  fyftem  ;  while 
the  number  of  contraaions  of  the  heart  depends 
upon  the  degree  of  mufcular  exertion,  and  the 
quantity  of  heat  alfo  prefent  in  the  body. 

For  in  the  preceding  experiment,  the  heat  in¬ 
dependant  of  motion,  had  increafed  the  contrac¬ 
tions  of  the  heart  from  63  to  100,  becaufe  it  is 
Simulated  by  heat ;  but  the  Lungs  are  not  ffimu- 
lated  by  heat,  and  there  was  no  increafed  mufcular 
a&ion  to  diminifh  the  quantity  of  pure  air  in  the 
blood ;  therefore  there  was  no  neceflity  for  any 
increafe  in  the  number  of  refpirations.  But  had 
the  number  of'  pulfations  of  the  heart  been 
increafed  to  100  by  exercife ,  the  expence  of  pure 
air  in  confequence  of  that  mufcular  exertion, 
mujl  have  required  a  quicker  refpiration  to  have 
fupplied  the  lofs  ;  to  convince  myfelf  of  which,  I 
threw  my  mufcles  into  ftrong  a&on,  hill  the 
number  of  pulfations  were  100  per  minute,  as  in 
the  former  cafe ;  when  I  found  the  number  of 

refpirations 
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refpiraiions  was  increajed  to  25  — tho’  when  the 

pulfations  were  increafed  to  the  fame  number  by 
heat,  the  number  of  refpiraiions  was  only  1 7- 

From  thefe  confiderations,  it  appears  then  that 
the  conclufions  in  the  laft  chapter,  are  true  ;  and 
the  principles  from  whence  they  were  drawn,  are 
farther  confirm’d  thereby.  The  fame  obfervations 
likewife  point  out  thefe  following  invariable  Lazos 
of  the  Animal  (Economy. 

/  '  ,  *  ,  <  -  »  •  1 

r  »  y 

lft.  That  whatever  be  the  quantity  of  nervous 
excitement,  energy,  or  fluid,  fent  from  the  brain  to 
the  other  mufcles  voluntary,  or  involuntary,  a 
quantity  always  bearing  the  fame  proportion,  is 
fent  at  the  fame  time  to  the  Lungs,  or  mufcles 
fubfervient  to  refpiration;  by  which  means,  the 
quantity  of  pure  air  communicated  to  the  Blood 
in  the  lungs,  is  always  proportionate  to  the  quan¬ 
tity  deltroy’d  by  forming  heat  with  the  phlogif- 
ton  of ?  the  nervous  fluid,  united  with  it  in  con- 
fequence  of.  mufcular  exertion.  For  if  the  quan¬ 
tity  ol  nervous  fluid  fent  to  the  refpiratory  muf¬ 
cles,  be  in  the  Janie  proportion  with  that  fent  to 
all  the  other  mufcles  :  ’tis  evident,  that  the  degree 
of  their  h&ion,  will-  alfo  at  all  times  bear  the  fame 

M  ratio 
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ratio,  to  the  quantity  of  the  united  ablions  of  all 
the  other  mufcles. — Therefore  the  more  the  muf- 

iy 

cles  are  exerted,  the  more  quick  wiJJ  be  the  re- 
fpi rations — and  vice  verfa. 


2nd-.  That  the  quantity  of  nervous  fluid  fent  to 
the  Heart  alfo,  bears  always  the  fame  proportion  to 
the  quantity  Tent  to  all  the  other  mufcles  ;  there¬ 
fore  the  degree  of  exertion  of  the  other  mufcles,  is 
always  accompanied  with  an  equal  degree  of  a&ion 
of  the  heart  ;  by  which  means,  the  quantity  of 

arterial  blood,  and  confequently  of  pure  air  fent 
by  the  Heart  to  a  mufcle,  or  mufcles,  in  any 
given  time,  is  always  proportionate  to  the  quan¬ 
tity  of  mufcular  exertion ,  and  nervous  fluid  evolv’d 
by  that  exertion. 

*'  *  ‘  ‘  »  r  -  \  rrt  r*  •  ■  r  v*.  .  • ,  •  .  '  1  ..  •  * 

-  **•  —  -  *  * -  ~  *  .  i t  f  . '  ■ .  . '  ; 4  • ; 

3rd.  That  the  Heart  is  peculiarly  fenfhle  to  the 
aftion  of  heat — that  the  quantity  of  heat  in  the 
-Body,  always  produces  a  correfpondent  degree  of 
a£iion  of  the  heart  ;  b-y  this  means,  the  quantity 
.of  blood  thrown  to,  and  heat  evaporated  from 
.the  furface,  is  always  in  a  healthy  animal  pro¬ 
portionate  to  the  quantity  of  heat  in  the  fyfem — 
and  by  this  property  of  the  heart,  the  even,  na¬ 
tural  temperature  of  the  animal  body,  is  conllantly 
preferved  ;  and 
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4th.  That  the  a&ion,  or  number  ot  contrao 
tions  ot  the  heart,  are  always  in  a  compound  ra¬ 
tio  to  the  degree  of  mufcular  exertion ;  and .  to 
the  quantity  ot  heat  prefent  in  the  fyfleni. 

And  now  perhaps  it  will  not  be  improper  to 
give  one  general,  comprehenfive,  or  Synoptical  View 
of  the  who!es  and  then  conclude  the  fubjett. 

.  .  .  -  ,  *  t  .  vJk 

1.  WhiUl  an  animal  body  retains  the  living 

principle ,  its  moving  folids,  or  mufcular  fibres 
po fiefs  excitability .  •  « 

2.  So  long  as  an  animal  is  capable  of  excite* 
went,  fo  long  can  it  generate  heat ,  but  no  longei. 

«  t  * 

,  A  f  •  '  f  f 

■  -  '  *  **'  *"'•.<  .  ,  v  \  )  *  • 

3.  Excitability  of  the  mufcular  fibres,  is  the 
great  chara&eriltic  of  Life  in  animals. 

4.  Excitation ,  or:  mufcular  exertion ,  is  the  effi¬ 
cient  caufe  ot  animal  heat , 

5.  Food  and  An  are  both  eflentially  necefiary 

$0  the  fupport  of  animal  life,  and  animal  heat* 

6,  Food 
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6,  Food  by  digeftion  &c.  fupplies  Chyle  to  the 
Blood ,  and  from  that  a  phlogtjhc  Jluid  is  fee  reted 
by  the  Brain. 

7.  Atmofpheric  Air  during  refpiration,  fupplies 
the  blood  with  Pure  Air ,  which  being  abforbed, 
changes  the  black  colour  of  the  blood  to  a  florid  red. 


8.  The  nervous  Jluid  fecreted  from  the  blood 
by  the  Brain ,  is  propelled  by  it  along  the  nerves 
whenever  the  Brain  is  excited,  to  the  mufcles  ; 
where  by  its  injlux  and  motion ,  it  excites  them 

or  exertion. 

9.  The  quantity  of  Blood  fent  to  the  mufcles 
in  any  giwn  time,  is  proportionate  to  the  quan¬ 
tity  of  nervous  Jluid  fent  to  them  ;  and  confe- 
quently 

*  *  '  *  -  -  )  :  .  •  '  ,4 L  i  J.\Z  Si*  l 

10.  The  quantity  of  Pure  Air  alfo  fent  to  the  muf¬ 
cles,  is  always  proportionate  to  the  quantity  of 

nervous  Jluid . 

11.  The  quantity  of  heat  generated,  is  always 
proportionate  to  the  degree  of  mujcular  exertion  ,* 
that  to  the  quantity  of  nervous  Jluid  fent  to  the 

mufcles  3 


On  ANIMAL  HEAT,  93 

/  • 

mufcles  :  and  that  again  to  the  quantity  of  pure 
air  fent  to  them. 

, .  ,  f  ,  ,T  1  /  •  t  *  •  f*  j  ;  » 

12.  The  nervous  fluid  and  pure  air  fent  to  the 
mufcles,  by  exciting  them  lofe  all  their  difhn- 
guilhing  properties,  and  can  be  no  longer  found 
in  their  original  forms  ;  but 

•  4  *  i 1  }  *  'j  \  •  ‘  '  :  . 

13.  At  the  fame  time  that  the  nervous  fluid 
and  pure  are  commixt  in  the  blood,  during  muf- 
cular  exertion,  and  lojl  as  fuch,  the  quantity  o£ 
heat  in  the  blood  is  increafed  therefore 

14.  The  Heat  generated  by  animals  in  confe- 

quence  of  mufcular  exertion,  is  formed,  by  a 
combination  of  the  fluid,  with  the  pure 

air  contained  in  the  Blood  ;  and  confequently 

15.  The  quantity  of  nervous  fluid  and  pure 
air  deftroy’d  ‘  as  fuch,  by  their  union,  muft  pro¬ 
duce  a  proportionate  quantity  of  heat  ;  therefore 

16.  The  heat  produced  is  always  proportionate 
to  the  mufcular  exertion ,  by  which  the  nervous 
fluid  is  fupplied  ;  and 


17,  The 
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17.  The  action  of  the  heart  is  always  proper* 
tionate  to  the  exertion  of  the  other  mufcles  ;  by 
which  a£Hon  a  proportionate  quantity  of  pure  air, 
is  fupplied  to  unite  with  the  nervous  fuid,  to 
form  this  heat ;  and 

18.  The  number  of  refpirations,  or  degree  of 
a£lion  of  the  mufcles  ferving  to  move  the  Lungs , 
mufl  bear  the  fame  proportion  to  the  exertion  of 
the  other  mufcles,  that  pure  air  may  be  fupplied 
to  the  Blood  in  the  Lungs,  ns  fell  as  it  dpcom- 
pofed  in  the  mufcles . 

19.  The  Heart  is  very  fenfihle  to  the  ftimulus 
ol  heat ,  and  its  motion  always  bears  a  proportion 
to  the  quantity  of  it  prefent  in  the  fyllem  ;  as  well 
as  to  the  degree  of  ynufcular  exertion  ;  by  whiefy 
means,  the  quantity  of  heat  fent  to,  and  evapo* 
rated  from  the  furface ,  is  always  proportionate  to 
the  quantity  prefent  in  the  body.  And  to  thefe 
we  may  add  the  following  obfervation,  as  the 
20th. 

20.  That  as  the  quantity  of  nervous  fuid  fent 
to  the  Heart,  and  mufcles  of  refpiration,  is  always 

proportionate 
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proportionate  to  the  quantity  fent  to  all  the  other 
mufclts ;  and  confequently  their  attions  propor¬ 
tionate  to  the  exertion  or  excitement  of  the  Brain  ; 
5tis  evident,  that  the  quantity  of  pure  arterial 
blood  fent  to  the  Brain ,  to  fupport  its  funftions, 
and  fupply  it  with  materials  whereof  to  form  the 
nervous  fluid,  is  always  proportionate  to  the  quan¬ 
tity  of  nervous  Jluid  fent  from,,  it,  to  fupport  the 
animal  funHions  of  every  other  part  of  the  fyftem . 
For  as  the  Brain  always  fends  a  quantity  of  ner¬ 
vous  Jluid  to  the  heart,  proportionate  to  the  de¬ 
gree  of  excitement  :  the  heart  muft  always  fend 
to  the  brain  a  quantity  of  arterial  blood ,  propor¬ 
tionate  to  that  excitement,  in  confequence  of  its 
a&ion  being  always  proportionate  to  the  excite¬ 
ment  it  receives. 

••  r  f 

And  the  quantity  of  pure  air  fent  to  the  brain, 
muft  always  be  proportionate  to  the  excitement  of 
the  brain,  becaufe  the  quantity  of  arterial  blood 
is  fo  ;  which  arterial  blood  always  contains  a  cer¬ 
tain  proportion  of  pure  air  ;  becaufe  the  quantity 
of  it  expofed  to  the  aftion  of  atmofpheric  air  in 
the  Lungs,  is  always  proportionate  to  the  quantity 
of  pure  air  decompofed  by  the  nervous  fluid  in 
the  mufcles  ;  on  account  of  the  quantity  of 

energy, 
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energy,  or  nervous  fluid,  tranfmitted  to.  the  lungs 
to  excite  their  a&ion,  by  which  pure  air  is  ab- 
forbed,  being  always  proportionate  to  the  quantity 
fent  to  the  other  mufcles,  by  which  that  pure 
air  in  the  blood  is  decompofed,  to  form  animal 
kedt.  1  '  ' 

»  _>  \J  J.Ij  Gi  J  ■  . .  *  .  ’  c  ■  '  ,  ;  4  f  *  ■ 

A  X  S  ,  ‘ 

f  •  •  j  «rf 

And  now,  having  brought  my  fubjeft  to  a  con- 
dufion,  I  can  only  add,  that  upon  an  impartial 

review,’  each  part  feems  to  be  confident  with 

» 

every  other,  and  the  whole  with  what  every  one 
may  cbferve ,  invariably  to  take  place  within  him* 

felf.  '  ■ 

'  :  io  for?'*  .>  c  .fc..;'.  o  - •?  <  i  eJ: 

If  t  walk  flowly  along,  for  the  fpace  of  one 
hundred  yards  upon  even  ground,  my  breathing 
and  pulfe  are  but  little  accelerated,  and  the  heat 
of  my  body  remains  nearly  the  fame  as  before. 
But  if  I  walk  at  the  [ante  fpeed,  up  a  Jleep  hill, 
or  hearing  a  heavy  burthen,  for  the  fame  difiance, 
my  breathing  becomes  full  and  frequent  :  my 
heart  beats  Jlrongly  and  quick  :  and  the  quantity 
of  heat  thrown  off  from  the  furface  of  my  body, 
is  fo  greatly  increafed,  that  the  perfpirable  fluid 
with  which  it  unites  and  evaporates,  cannot  be 
taken  up  by  the  air  in  contact  with  my  body, 

fi 
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fo  fajl  as  it  is  thrown  off ;  therefore  it  is  con* 
denied,  and  runs  in  ftreams  down  the  furface. 

What  is  the  caufe  of  this  difference ,  when  the 
/pace j  the  fpeed,  and  the  aflual  motion  of  the 
mufcles  are  the  fame  ?  Certainly  the  quantity  of 
mufcular  exertion ,  or  nervous  energy  tranfmitted  front 
the  brain  to  the  mulcles  in  the  latter  cafe,  where 
the  body  was  raifed  on  high,  or  where  a  zoeighl 
was  carried,  being  much  greater  than  when  the 
body  was  only  moved ,  without  being  lifted  up,  or 
without  any  additional  weight  upon  it. 

For  though  the  motion  of  the  mufcles  was  the 
fame  in  both,  yet  the  increafed  weight  to  be  moved* 
required  the  mufcular  power  or  exertion  to  be 
much  greater  in  the  latter  cafe  than  in  the  for¬ 
mer  j  and  that  exertion  was  produced,  by  the  vo¬ 
lition  or  determination  of  the  Mind *  propelling  a 
greater  quantity  of  Nervous  Energy,  or  fluid,  from 
the  brain  to  the  mufcles  employed  ;  therefore  to 
the  increafed  quantity  alone  of  nervous  fluid,  tranf- 
inittcd  from  the  brain  to  the  mufcles,  to  give 
them  the  neceffary  increafe  of  power,  are  the  ac¬ 
celerated  pidfations  and  refpirations ,  and  increafed 

N  production 
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produ£Hon  and  evaporation  of  heat ,  to  be  attri¬ 
buted.  .  ,  .  !  t  .  $ 

N.  -  .  ■  '»  ■  .  •-  j 

And  indeed  how  could  it  be  otherwife  ?  The 
mind  or  brain  cannot  throw  a  difiant  mufcle  into 
aftion,  without  tranfmitting  Jome  power ,  energy ,  or 
Juid  to  it,  to  increafe  the  attra£lion  or  approxi¬ 
mation  of  its  parts.  This  fluid  ol  the  Brain  after 
exciting  the  mufcles,  being  fame  thing,  muft  pafs 
fomewhere ,  and  have  Jome  ejfeBs ;  therefore  it 
pafles  into  the  blood ,  where  meeting  with  pure 
air ,  it  forms  heat.  But,  as  the  quantity  of  ner¬ 
vous  fluid  thrown  into  the  blood,  depends  upon 
the  degree  of  exertion  of  the  mufcles,  it  is  ne- 
ceflary,  that  the  quantity  of  pure  air  taken  into 
the  blood  in  the  lungs,  and  the  quantity  of  that 
blood  propelled  by  the  heart  through  the  mufcles, 
fhould  always  be  proportionate  to  that  quantity  of 
nervous  Judd ,  that  it  may  be  Jaturated ,  and  form 
a  proportionate  quantity  of  heat  ;  for  which  pur- 
pofe,  that  grand  Law  ot  the  Animal  CEconomy 
was  inftituted,  that  the  quantity  of  nervous  fluid 
fent  from  the  brain  to ,  or  degree  of  a£lion  ex¬ 
cited  in  the  Heart  and  Lungs ,  fhould  always  be 
proportionate  to  the  quantity  ol  nervous  fluid 

fent 


On  ANIMAL  HEAT. 


99 


fent  to,  and  degree  of  exertion  of  all  the  other 
mufcles.  And  the  Heart  is  alfo  endowed  with  a 
fenjibility  to  the  a£tion  of  heat ,  that  it  may  tranf- 
mit  to  the  furface  a  quantity  of  blood ,  propor¬ 
tionate  to  the  quantity  of  heat  in  the  fyftem, 
that  the  redundant  heat  may  be  thrown  off,  and 
the  body  preserved  at  its  natural  temperature , 
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In  w'mck  the  Chemical  Effc&s,  produced  by  the 
Nervous  Fluid  uniting  with  Pure  Air  in  the 
Bloody  are  more  particularly  confiderd . 

’  j  \  -  i  ■.  •  v,  •  ,  .  ^  I  *  +  r  r  •  *  r 

*  ,  ,  u  #  »  rr f".  j '  , 

JN  confequence  of  what  hath  been  advanced  in 
the  preceding  parts  of  this  treatife,  I  will, 
fuppofe  it  granted  me,  that  the  nervous  fluid  de¬ 
termined  to  a  mufcle  by  the  brain,  produces  a 
contraction  of  its  fibres  ;  and  afterwards  pahing 
into  the  Blood  contained  in  the  ,  mufcle,  and 
meeting  there  with  the  pure  air  abforb’d  during 
the  palfage  of  the  blood  through  the  lungs,  the 
phlogilion  of  the  nervous  fluid  unites  with  fome 
part  ol  the  pure  air,  and  forms  that  heat ,  which 
is  the  immediate  objeft  of  this  enquiry. 

■  ■  m  it  d  ■  ■  .  f  n  hi 

In  the  Introduction  to  this  dilfertation,  I  gave 
a  general  explanation  of  what  I  fuppofe  to  be  the 
Elemental  Principles  of  Nature,  and  confequently 
of  Chemiilry.  I  mentioned  dEther  and  Phlogijlon 
as  the  two  grand  affive,  and  an  AaJ,  and  Earth 
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as  the  two  more  pajfwe  principles.  Likewife,  that 

*  m 

the  only  immediate  attra£lions,  are  lft.  between 
Ether  and  Phlogiflon  forming  Light,  Fire,  or  the 
Ele&ric  Fluid,  according  to  the  quantity  of  each 
entering  the  compofition  ;  or  mode  of  their  com¬ 
bination  ;  L 

2ly.  between  Ether  and  Acid,  forming  Pure 
Air, 

3ty.  Phlogiflon  and  Earth,  forming  metals,  &c. 
and 

jjly.  between  Acid  and  Earth,  forming  faline 

fubftances.  oni  •  •'  •  „ 

.  •  ;  ■  cl  v/J'.jm  r*  oi  Lj:;:  . 

It  was  intimated  alfo,  that  Ether  was  the  grand, 
or  general  Caufe  of  Elafticity  and  fluidity ;  and 
Phlogiflon,  of  fixity  and  folidity. 

r  »  *  *  f  •  1  ^  i  *  '  ^  c  />  ■  I  )  ■  ■  »  » '  * '  * 

'  t  t  ‘  *  S  '  *  ^  W  •  L 

If  from  thefe  principles,  a  conje&ure  may  be 
hazarded  concerning  the  compofition  of  the  ner¬ 
vous  fluid,  I  fhould  fuppofe,  that  it  contains  Phlo¬ 
giflon  with  an  Earthy  bafe ,  but  intimately  com¬ 
bin’d  with  a  certain  proportion  of  -Ether.  —  Its 
mobility  and  fluidity,  point  out  the  prefence  of 
Ether  :  its  phlogiflic  nature  hath  been  invefliga- 
ted  already,  partly  from  the  materials  of  which 
it  is  form’d,  and  partly  from  the  effe£ls  it  pro¬ 
duces  ; 
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duces;  and  as  the  quantity  of  phlogiflon,  which 
U  lnuft  contain  to  produce  the  effeas  it  does, 
”'"8  be  very  confiderable,  and  nioft  probably  in 
much  greater  proportion  than  tiie  .-Ether :  and  as 
it  is  different  from  Light,  Fire,  and  Eleftricity, 
it  mult  have  fome  baft  to  give  it  its  degree  of 
fixity;  confequently,  as  Phlogiflon  hath  an  at- 
traflion  to  Earth,  but  none  to  Acid,  it  is  moft 
natural  to  fuppofe,  that  this  bafe  is  an  Earth. 
■rhe  Earth  attrafls  the  phlogiflon,  fo  as  to  give 

“  a  dcSree  of  fixity  :  while  the  Phlogiflon  hav¬ 
ing  an  affinity  both  with  the  Earth  and  /Ether, 
hath  its  attraflion  fo  divided,  that  its  intimate 
combination  with  either  is  prevented,  and  a  cer¬ 
tain  degree  of  elaflicity  and  fluidity  is  preferved, 

rhe  nervous  fluid  fecreted  from  the  blood  by 
the  brain,  then  is  fupplied  with  Phlogiflon  and 
Earth,  by  the  aliments  taken  in  as  food  ;  and  it 
feeras  t0  acquire  its  /Ether  from  the  blood;  a 
great  quantity  of  which  is  fent  to  the  Brain  by 
ihe  heart,  immediately  after  it  hath  been  impreg¬ 
nated  wuh  pure  air,  (containing  /Ether)-  in  the 
Lungs.  And  the  quantity  of  blood  carried  by  the 
carotid-arteries  to  the  Brain,  faturated  with  pure 
air,  and  returned  by  the  Jugular  Veins,  deprived 

of 
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of  it,  altho’  there  is  no  great  mufcular  exertion 
carried  on  there,  feeras  to  confirm  the  idea. 

Thefe  conjeftures,  making  the  principles  of 
which  the  nervous  fluid  is  compofed,  the  fame  as 
thofe  forming  Light,  Fire,  arid  the  Elearic  fluid,  «- 
ceptirtg  the  fmall  quantity  of  Earth  contained  in  the 
nervous  fluid,  feem  to  acquire  a  degree  of  probabi¬ 
lity  from  confidering  the  Torpedo,  which  hath  the 
power  of  giving  a  Jhock,  fumlar  to  that  of  Elec¬ 
tricity,  by  the  nervous  fluid  tranfmitted  in  confe- 
quence  of  volition.  But  in  the  Torpedo,  the  ner¬ 
vous  fluid  feems  to  contain  a  greater  proportion 
of  iEther,  than  of  Phlogifton  ;  and  if  fo,  per¬ 
haps  the  bafe  is  Acid,  or  the  mode  of  combina¬ 
tion  between  the  /Ether  and  Phlogifton,  is  fome 
how  different  from  what  it  is  in  other  animals, 
not  poffeft  of  that  peculiar  property,  or  power. 

«  *  *  '  S  T 

Suppofing  therefore  that  the  nervous  fund  con- 
Cfts  of  an  Earth,  united  to  much  Phlogifton,  along 
with  a  certain  fmaller  quantity  of  /Ether ;  the 
next  thing  to  be  confider’d,  is  the  efFeas  that 
muff  enfue,  from  its  meeting  with  the  pure  air 

in  the  blood. 
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The  nervous  fluid  then  confifts  chiefly  of  an 
Earth  and  Phlogifton  ;  the  pure  air  of  an  Acid 
and  -dither  ;  confequently  a  double  attraftion  and 
decompofition  muft  take  place,  and  two  new  com* 
pounds  arife  ,  lot  the  Earth  of  the  nervous  fluid, 
will  unite  with  the  Acid  of  the  Air  :  while  the’ 
-Ether  of  the  Air  combining  with  the  Phlogifton 
of  the  nervous  fluid,  will  form  heat. 


But  the  quantity  of  the  phlogifton  contained  in 
the  nervous  fluid,  being  in  an  ever  proportion  t 
the  tether  of  the  pure  air  combines  with  a  fuffi*, 
event  quantity  of  it,  to  form  heat,  and  leaves  its 
acid  difengaged  ;  while  the  redundant  part  of  the 
phlogifton,  remains  ftil!  united  with  the  earthy 
hafe  of  the  nervous  fluid.  This  phlogifticated 
barth  therefore,  will  combine  with  the  difengaged 
acid  of  the  pure  air,  in  a  certain  proportion,  and 
take  along  with  it  a  part  of  the  -Ether,  with 
Which  it  was  originally  combined,  and  form  IP. 

!f‘le  AlkalL  Tllis  volatile  alkali  therefore  is  pro* 
oiKcd,  from  the  intimate  union  of  the  Earth, 
I'htogijlon ,  and  .Ether  of  the  nervous  fluid,  with 
as  much  of  the  difengaged  Acid  bafe  of  the  pure 

J" ’  ds  ::ie  !-'arth  and  -Ether  could  attract;  their 
quantity  ol  attraftion  being  neceflardy  diminifhed 

O  by 
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by  the  portion  of  phlogifton  already  combined 
with  them. 

The  whole  of  the  nervous  fluid  therefore  is 
n0w  difpofed  of  :  part  of  its  phlogifton  forming 
beat  with  the  tether  of  the  pure  air  ;  and  the 
other  part  of  the  phlogifton  remaining  united  with 
the  Earthy  bafe,  and  *ther  entering  into  us  ori¬ 
ginal  competition,  combining  with  fo  much  o 
The  difengaged  acid  of  the  pure  air,  as  they  can 
intimately  unite  with.  For  the  Earth  and  .Ether 
of  the  nervous  fluid,  being  deprived  of  a  great 
part  of  their  phlogifton  by  the  formation  of  heat, 
will  eagerly  attraa  any  thing  they  can  meet  with 
of  a  phlogiftic,  or  acid  nature,  to  fupply  ns 
place  ;  meeting  therefore  with  the  difengaged  acid 
of  the  pure  air,  to  which  both  the  ^ther  and 
Earth  have  fo  Arong  an  affinity,  they  fe.ze  upon 
it,  and  faturate  themfelves  with  fo  much  as  they 
can  take  into  an  intimate  combination  ;  and  this 
compound,  is  dtftinguilhed  by  the  name  of  Vela- 

tile  Alkali. 

r  *  •  •  1  ' .  '  1  •'  ■  t  ;  f  '  v.  {!  • 

We  have  then  volatile  alkali,  and  the  remain¬ 
ing  part  of  the  difengaged  acid,  left.  But,  tho 

the  Earth  and  ./Ether,,  could  not  intimate!)’  com- 
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bine  with  a  greater  quantity  of  Acid,  yet  in  this 
compound  ftate,  they  retain  a  lefs  intimate  degree 
of  attra£lion  for  it ;  and  although  that  degree  is 
far  lefs,  than  what  they  have  for  that  portion  of 
Acid  effential  to  the  exiftence  of  the  compound, 
yet  it  is  greater  than  for  moll  other  fubffances  ; 
dierefoi  e,  this  alkali  and  acid  will  unite  and 
form  an  Ammomacal  fait . 

J 

But,  from  the  circumftances  to  which  this  acid 
is  expofed,  during  its  reparation  from  the  ALther 
with  which  it  was  combined,  and  to  which  it 
hath  fo  firong  an  attraaion,  a  fmall  portion  of 
Aether  is  retained  ;  and  perhaps  by  means  of  that 
■^thcr,  a  minute  portion  of  Phlogifton  alfo ;  and 
and  thefe  fmall  additions,  are  fufficient  to  give 
it  properties  different  from  thofe  of  pure  acid,  and 
of  every  acid  produced  under  different  circum¬ 
ftances,-  and  confequently  retaining  thefe  additional 
principles  in  different  quantities  and  proportions  ; 
theiefore  this  Acid  thus  produced,  is  of  a  pecu¬ 
liar  nature  ;  and  is  known  to  Chemiffs,  by  the 
name  of  Pliof phone  Acid  ;  and  confequently,  the 
neutral  formed  by  its  union  with  the  Volatile  Alkali, 
will  be  q  Phofphoric  ammoniac* 


But, 
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But,  whether  the  bafe  of  the  nervous  fluid  be 
an  Earth  or  not,  I  am  fully  convinced  in  my 
own  mind,  that  volatile  alkali  is  compofed  of 
thofe  principles,  which  I  have  hinted  at  ;  and  like- 
wife,  that  it  is  generated,  or  produced,  by  the 
mixture  of  the  nervous  fluid  with  pure  air,  in  the 
blood,  in  confequence  of  mulcular  exertion.  It 
therefore,  the  Earth  be  not  fupplied  by  the  ner¬ 
vous  fluid,  the  refiduum  of  the  phlogiflon  of  the 
nervous  fluid  (after  faturating  the  ALther  of  the 
pure  air,  and  palling  off  in  the  form  of  heat,) 

*  meets  with  this  Earth  in  the  bloody  and  fuper- 
phlogifhcates  it  j  and  in  that  ffate  enters  into  an 
intimate  union,  with  fo  much  of  the  difengaged 
Acid  of  the  pure  air,  as  enables  it  to  take  the 
form  of  Volatile  Alkali.  But  from  what  hath 
been  faid,  and  from  other  confiderations,  not  im¬ 
mediately  connected  with  my  prefent  fubjeft, 
therefore  not  mentioned,  I  am  inclined  to  adopt 
the  former  opinion,  that  the  Earth  is  fupplied  by 
.the  nervous  fuid » 

*Tis  likewife  not  very  material  at  prefent,  to 
determine  whether  the  portion  of  Aether  necef* 
fary  to  form  Volatile  Alkali,  be  fupplied  by  that 
entering  into  the  original  couipofition  of  the 

uervous 
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nervous  fluid,  and  perhaps  ftill  combined  with 
the  earth  and  remaining  phlogifton  ;  or  by  a 
final!  quantity,  obftinately  retained  by  the  acid 
of  the  Pure  Air,  to  which  it  has  fo  great  an 
affinity,  as  not  to  be  eafdy  inftantly  feparated  ; 
or  by  both. 

This  opinion,  concerning  the  nature  and  com* 
pofition  of  Volatile  Alkali,  and  its  produ£Hon 
by  the  Animal  procefs,  feems  to  be  confirmed 
by  the  Chemical  produ&ions  of  it.  For  when  a 
quantity  of  Earth,  hath  an  opportunity  of  com¬ 
bining  with  a  large  proportion  of  Phlogifton, 
with  the  interpofition  of  a  Jrnall  portion  of  Acid, 
and  -Ether,  the  refult  is  volatile  alkali  ;  for  in- 
ftance,  Dr.  Prieftley  *  found,  that  Iron  expofed  to 
Nitrous  Air,  gave  evident  figns  of  the  produc¬ 
tion  of  Volatile  Alkali.  In  this  cafe  the  Iron 
furnifhes  Earth,  and  a  quantity  of  Phlogifton ; 
while  the  Nitrous  Air,  confifting  of  Acid,  -Ether,  and 
Phlogifton,  gives  the  proper  quantity  of  Acid  and 
Auhcr,  and  fupplies  a  fufficient  quantity  of  Phlo¬ 
gifton,. 

*  Prieftley’ s  Experiments  and  Obfervations.  Vol.  3.  p. 
203. 
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gifton,  to  complete  the  proportions,  and  form  Vo¬ 
latile  Alkali,  or  Alkaline  Air. 

From  this  account  of  the  compofition  of  Vola¬ 
tile  Alkali  and  Alkaline  Air,  it  appears  that  this 
Air  is  formed  of  the  fame  principles,  nearly  in 
the  fame  proportions  and  mode  of  combination, 
as  Inflammable  Air  is ;  for  in  the  Introduftion 
p.  26,  Inflammable  Air  is  faid  to  confift  chiefly 
of  an  Earthy  bafe,  united  to  much  Phlogifton, 
with  a  certain  proportion  of  ALther  to  give  it 
Elafticity,  and  perhaps  a  fmall  portion  of  Acid. 
And  I  am  of  opinion  that  both  accounts  are  juft, 
and  perhaps  the  chief  difference  between  the  two 
Airs  is,  that  Alkaline  Air,  or  volatile  alkali  in 
the  form  of  Air,  contains  a  greater  proportion 
of  Earth,  and  more  Ahher,  than  inflammable 
Air  does.  And  this  opinion,  of  the  fmilanty  of 
the  principles  and  mode  of  combination  of  thefe 
two  Airs,  explain,  and  are  greatly  confirmed  by 
Dr.  Prieftley’s  experiments,  *  when  by  means  of 
the  Ele&ric  fp^rk,  or  by  heating  bits  of  dry  cru¬ 
cibles  &c.  in  it,  Alkaline  Air  was  expanded  to 


*  Experiments  and  Obfervations,  Vol,  3,  p,  197* 
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twice  or  thrice  its  original  bulk,  and  become  in¬ 
flammable  Air  ;  for  both  by  the  aClion  of  the 
Ele&ric  fluid,  and  heat,  its  component  principles 
were  to  a  certain  degree  feparated,  and  the  Earth 
had  an  opportunity  of  acquiring  more  phlogifion  ; 
but  that  phlogifion  being  attra&ed  by  the  TLther,  as 
well  as  the  Earth  of  the  Alkaline  Air,  could  not  in¬ 
timately  combine  with  either  ;  therefore,  the  phlo¬ 
gifion  divided  its  attraction  between  the  two  ;  and 
the  Earth  and  ALther  having  no  affinity,  were  by 
it  feparated  from  each  other  ;  confequently  the 
bulk  of  the  air  mull  have  been  increafed,  and  that 
acquifition  of  Phlogifion  rendered  the  whole  In¬ 
flammable  ;  the  proportions  of  the  principles,  be¬ 
ing  then  the  fame  as  in  Inflammable  Air  ;  unlefs 
there  might  have  been  fome  little  difference,  in 

the  proportions  of  the  Acid  principle,  contained 
# 

in  the  two  airs.  ^ 

A  general  Chemical  View  of  the  whole ,  there¬ 
fore  may  be  given  in  a  few  words. 

The  nervous  fluid  is  compofed  of  an  Earth , 
united  with  much  Phlogifion  t  and  a  quantity  of 

/Ether  r 
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s£thcry  Sufficient  to  give  the  due  degree  of  Elas¬ 
ticity  and  mobility. 

The  pure  air  contained  in  the  blood,  confifts 
of  JE.th.tT  and  the  Acid  Principle* 

When  a  mufcle  is  excited,  a  quantity  of  the 
nervous  fluid  palTes  along  its  fibres,  and  is  after¬ 
wards  received  into  the  blood  Supplied  from  the 
heart  and  contained  in  the  arteries  of  that  muf- 
cle  ;  which  blood  is  Saturated,  with  the  pure  air 
imbib’d  during  its  pafTage  through  the  lungs. 

A  duantity  of  this  phlogiflon  of  the  nervous 
fluid,  unites  with  the  ./Ether  of  the  Pure  Air, 
Sufficient  to  Saturate  it,  and  form  that  heat,  which 
is  called  Animal  heat  :  and  the  acid  now  difen- 
gaged,  {fill  retains  a  Small  portion  of  ./Ether,  and 
perhaps  acquires  a  Small  quantity  of  Phlogiflon, 
by  which  it  becomes  pofSefl  of  peculiar  proper¬ 
ties,  different  from  pure  acid,  and  from  every 
other  Acid,  produced  under  different  circum- 
fiances,  and  containing  j/Ether  and  Phlogiflon  in 
different  proportions  ;  and  to  this  peculiai  acid, 
ChemiSts  give  the  name  of  Phofphoric  Acid. 


i 


APPENDIX. 


1J3 

.A.t  the  fame  time,  the  dearth  of  the  nervous 
fluid  being  deprived  of  a  great  part  of  its  phlo- 
gidon,  but  flill  retaining  a  confiderable  propor¬ 
tion,  with  all  or  part  oi  the  yEther  entering 
into  its  original  compofition,  acquires  new  pro¬ 
perties  ;  and  the  attra&ion  it  exerted  upon  the 
phlogifton,  now  taken  from  it,  is  transferred  to 
a  portion  of  the  difengaged  acid  of  the  pure  air  ; 
with  which  it  forms  an  intimate  union,  and  ac¬ 
quires  thofe  peculiar  properties,  which  are  diftin-  ' 
gui flied  by  the  name  of  Volatile  Alkali. 

.Tnis  \  olatile  Alkali,  formed  by  the  intimate 
union  of  Earth  and  Phlogifton,  with  a  fmall  pro¬ 
portion  of  ./Ether  and  Acid  ;  as  a  compound  hath 
flill  a  general  attraftion  to  the  Acid:  with  which 
it  now  unites,  and  forms  a  fait,  diflinguifiied  by 
the  name  of  Phojphonc  Ammoniac* 

Thus  I  account  for  the  production  of  Heat , 
Pkofphoric  Acid ,  and  Volatile  Alkali ,  by  the  Ani¬ 
mal  Procefs.  Many  other  little  circumflances  may 
anfe,  during  this  combination  of  the  nervous 
fiuid  with  pure  air,  which  may  give  origin  to 
other  productions  at  the  fame  time  ;  but  thofe 
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being  of  letter  moment,  at  this  time  are  patten 
over  unnoticed  ;  my  prefent  intention  being,  only 
to  give  a  general  view ,  of  the  principles  I  have 
been  led  to  adopt,  and  their  application  to  the 
explanation,  of  the  more  evident  produ&ions  oi  the 
Animal  Syttbm, 


n  n  i  s. 
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Pa?c  i6>  bottom  line  read  confufedly. 
f  5  I?,  line  2,  dele  .  after  principles. 

, _  line  3,  from  the  bottom  read  5ly» 

- —  43,  1.  8,  dele  of  the 

, _  58,  1.  I3>  read  fcene. 

_ _ 93,  1.  9,  after  pure,  add  Air. 

— —  of,  1  12,  after  heart  for  .  put  ,  , 

_  ,03,  1.  6,  for  Elearicity,  read  the  Eleanc  fluid, 

109,  1.  6,  dele  inftantly. 
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